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PART I. 

OFFICERS OF THE CORPS OF ENGINEERS. 
Status, changes, and distribntion of officers of corps, 3; officers detached, 4. 

FORTIFICATIONS. 

Pkojkctb and eetimates, 4; appropriations, allotments, 5; Portland Harbor, Me., 
Boston Harbor, Mass., 6; Narragansett Bay, R. I.,, New York Harbor, N. Y., 7; 
Philadelphia, Pa., 8: Washington, D. C, Hampton* Roads, Va.,«ewerage system 
and water supply at Fort Monroe, Va., 9; Wilmington, N. C, Charleston, S. C., 10; 
Savannah, Ga., Fensacol.i Harbor, Fla., Mobile, Ala., New Orleans, La., San Fran- 
cisco Harbor, Cal., 11; ^nu and mortar batteries and platforms, 12; preservation 
and repair of fortifications, 13. Sites for fortifications: Portland Harbor, Me., 
Narragansett Bay, B. I., 13; Fort Wadsworth, N. Y., Baltimore, Md., Charleston, 
8. C, 14. 

SEA WALLS AND EMBANKMENTS. 

Sandt Hook, N. J., 14 ; Bedloes Island, N. Y., Davids Island, N. Y., Fort Schuyler, N. Y., 

Fort McHenry, Md., 15. 

ESTIMATES OF APPROPIOATIONS FOR FORTIFICATIONS REQUIRED FOR 

1896-'»7 16 

THE ,BOARD OF ENGINEERS. 

CoMBTiTUTlON of Board, 15; summary of reports rendered, 16; personal inspections 

made, additional duties of members, 17. 

POST OF WILLETS POINT, NEW YORK.— U.' S. ENGINEER SCHOOL.— BAT- 
TALION OF ENGINEERS.— ENGINEER DEPOT. 

Officer in command,' Lieut. Col. W. R. King, Corps of Engineers — 

Poel of Willete Point, U. S. Engineer School, Battalion of Engineers, Engineer Depot, 

18; estimates, 19. 

RIVER AND HARBOR IMPROVEMENTS. 

Genbral statement, 19; removal of wrecks, establishment of harhor lines, exam- 
ination of bills for bridges, construction of bridges across navigable waters, bridges 
obstructing navigation, occupancy and injury of public works, engineer divisions. 
South Pass of the Mississippi River, 21 ; survey of canal routes &om Lake Erie to 
the Ohio River, 22. 

ATLANTIC COAST AND GULF OF MEXICO. 

In the charge of Likut. Col. D. P. Heap, Corps of Engineers — 

St. Croix River, Me., 22; Lubec Channel, Me., Moosabec Bar, Me., 23; Narraffuagus 
River, Me., 24; breakwater from Mount Desert to Porcupine Island, Bar Harbor, 
Me., Bagaduce River, Me., 25; Penobscot River, Me., 26; Belfast Harbor, Me., 27; 
Camden Harbor, Me., 28 ; Rockland Harbor, Me., 29 ; Kennebec River, Me., 30 ; Har- 
raaeeket River, Me., 31 ; Portland Harbor, Mo., 32 ; channel in Back Cove, Portland, 
Me., 33; Saco River, Me., 34; Bellamy River, N. H.,35; Cocheco River, N.H., 36; 
harbor of refuge at Little Harbor, N. H., 37; examiuatlou9 aud <sut\e^^, ^. 
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In THK CHAR6R OF LlEUT. COL. S. M. MANSFIELD, CORPS OF ENGINEERS — 

Newburyport Harbor, Mass., 39; Merrimac River, Mass., 40; Powow River, Mass., 
Ipswich River, Mass., 41; Essex River, Mass., harbor of refuge, Sandy Bay, Cape 
Ann, Mass., 42 ; Gloucester Harbor, Mass., 43 ; Manchester Harbor, Mass., 44 ; Salem 
Harbor, Mass., Lynn Harbor, Mass., 45; Winthrop Harbor, Mass., Mystic and 
Maiden rivers. Mass., 46; Boston Harbor, Mass., 47; Weymouth River, Mass., 49; 
Hingham Harbor, Mass., Scituate Harbor, Mass., 50; Plymouth Harbor, Mass., 51; 
Kingston Harbor, Mass., Wellfleet Harbor, Mass., Provincetown Harbor, Mass., 
52; Chatham Harbor, Mass., removing sunken vessels or craft obstructing or 
endangering navigation, examinations and surveys, 53. 

In the charge of Capt. W. H, Bi»by, Corps of Engineers— 

Harbor of refuge at Hyannis, Mass., 55; harbor of refuse at Nantncket, Mass., Mar- 
thas Vineyard inner harbor at Edgartown, Mass., 56; harbor at Vineyard Haven, 
Mass., 57; harbor of refuge at Woods Hole, Mass.. Wareham Harbor, Mass., 58; 
New Bedford Harbor, Mass., 59; Canapitsit Channel, Mass., Taunton River, Mass., 
60; Pawtucket River, R. I., 61; Providence River and Narragansett Bay, R. I., 62; 
removal of Green Jacket Shoal, Providence River, R. I., 63; Newport Harbor, R. I., 
64; harbor of refuge at Point Judith, R. I., 65; entrance to Point Judith Pond, R. 
I., harbor of refuge at Block Island, R. I., 66; Pawcatuck River, R. I. and Conn., 
67; harbor of refuge at Stonin^on, Conn., 68; removing sunken vessels or craft 
obstructing or endangering navigation, 69; examinations and surveys, 71. 

In the charge of Col. Henrt M. Robert, Corps of Engineers — 

Mystic River, Conn., 73; Thames River, Conn., 74; Connecticut River, Mass. and 
Conn., 75; harbor of refuge at Duck Island Harbor, Conn., 77: New Haven Harbor, 
Conn., breakwaters at I^w Haven, Conn., 78; Housatonic River, Conn., Bridge- 
port Harbor, Conn., 80; Black Rock Harbor, Conn., Saugatuck River, Conn., §2; 
Norwalk Harbor, Conn., Wilsons Point Harbor, Conn., 83; Five Mile River Har- 
bor, Conn,, Stamford Harbor, Conn., 84; harbor at Cos Cob and Mianus River, 
Conn., 85; Port Chester Harbor, N. Y., 86; Larchmont Harbor, N. Y., East Chester 
Creek, N. Y.. 87; Greenport Harbor, N. Y., 88; Port Je£ferson Harbor, N. Y., Hunt- 
ington Harbor, N. Y., 89; Glen Cove Harbor, N. Y., 90; Flushing Bay, N. Y., 
Patchogiie River, N. Y.^ 91; Browus Creek, Sayville, N. Y., 92; removing sunken 
vessels or craft obstructing or endangering navigation, examinations and survey, 93. 

In the charge of Lieut. Col. G. L. Gillespie, Corps of Engineers — 

Hudson River, N. Y., 95; harbor at Saugerties, N. Y., 96; harbor at Rondout, N. Y., 
97; Wappinger Creek, N. Y., Harlem River, N. Y.. 98; East River and Hell Gate, 
N. Y., 100; Newtown Creek, N. Y., Buttermilk Channel, New York Harbor, 102; 
Gowanus Bay, N. Y., Red Hook, Gowanus Creek, and Bay Ridge channels, 103; New 
York Harbor, N. Y., 105; Jamaica Bay, N. Y., Raritan Bay, N. J., 106; Sumpawanus 
Inlet, N. Y., 107; CanarsieBay, N. Y., 108; Sheepshead Bay, N. Y., Arthur Kill, N. Y. 
and N. J., 109; channel between Staten Island and New Jersev, 110; Passaic River, 
N. J., Ill ; Elizabeth River, N. J., 1 12 ; Rah way River, N. J. , 113 ; Raritan River, N. J;, 
114; South River, N. .!., 115; Keyport Harbor, N. J., 116; Mattawan Creek, N. J., 117; 
Shoal Harbor and Compton Creek, N. J., 118; Shrewsbury River, N. J., Manasqnan 
(Squan) River, N. J., 119 ; removing sunken vessels or craft obstructing or endanger- 
ing navigation, examinations and survey, 120. 

In the charge of Maj. C. W. Raymond, Corps of Engineers — 

Delaware River, N. J. and Pa., 122 ; harbor between Philadelphia, Pa., and Camden, 
N. J., 124; Schuylkill River, Pa., 125; ice harbor at Marcus Hook, Pa., ice harbor 
at head of Delaware Bay, Del., 126; construction of iron pier in Delaware Bay, 
near Lewes, Del., Delaware Breakwater, Del., 127; Rancocas River, N. J., 129; 
Alloway Creek, N. J., Salem River, N. J., 130; Goshen Creek, N. J., Frankford Creek, 
Pa., 131 ; removing sunken vessels or craft obstructing or endangering navigation, 
examinations and surveys, 132. • 

In the charge of William F. Smith, United States Agent, Major of Engi- 
neers, U. S. Army, retired — 

Wilmington Harbor, Del., 134; ice harbor at New Castle Del.. Appoquinimink 
River, Del., 135; Smyrna River, Del., 136; Murderkill River, Del., 137; Mispillion 
River, Del., 138; Broadkiln River, Del., inland waterway from Chincoteague Bay, 
Va., to Delaware Bay, at or near Lewes, Del., 139: Susquehanna River above .ind 
below Havre de Grace, Md., 141; Elk River, Ma., Fairlee Creek, Md., Chester 
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River, Md., from Cnimpton to Jones Jiaoding, 142; Choptank River, Md., 143; La 
Trappe River, Md., Warwick River, Md., 144 ; Cambridge Harbor, Md., 145; Broad 
Creek River, Del., 146; Wicomico River, Md., 147 ; Manokin River, Md., 148 ; harbor 
and approaches at Cape Charles City, Va., 149; removinji^ sunken vessels or crait 
obstructing or endangering navigation, examinations and surveys, 150. 

In thk charge op Lieut. Col. Peter C. Hains, Corps of Engineers — 

Paiapsco River and channel to Baltimore, Md., 152; channel to Curtis Bay in 
Patapsco River, Baltimore Harbor, Md., James Hiver, Va., 154; protection of 
Jamestown Island, Va., route for the construction of the Chesapeake and Delaware 
Caual, 156; examination and survey, 157. 

In the charge of Maj. Charles E. L. B. Davis, Corps of Engineers — 

Potomac River at Washington, D. C, 157; Anacostia River, at Washington, D. C* 
Occoqnau Creek, Va., 159; Aquia Creek, Va., 160; Nomini Creek, Va., 161; Lower 
Machodoc Creek, Va., 162; Rappahannock River, Va., Urbana Creek, Va., 163; 
York River, Va., 164; Mattaponi River, Va,, 165; Pamunkey River, Va., exam- 
inations and surveys, 166. 

In the charge of Capt. T. L. Casey, Corps of Engineers— 

Harbor at Norfolk and its approaches, Va., 168; approach to Norfolk Harbor and 
the United States (Norfolk) navy -yard, between Lambert Point and Fort Norfolk, 
Va., 169; Nansemond River, Va., 170; Chickahoininy River, Va., Appomattox 
River, Va., 171; inland water route from Norfolk ICarbor, Va., to Albemarle 
Sound, N. C., through Currituck Sound, 173; North Landing River, Va. and N. C, 
Roanoke River, N. C, 174; Pasquotank River, N. C, 175; Mackeys Creek, N. C, 
removing sunken vessels or craft obstructing or endangering navigation, 176; sur- 
vey of waterways connecting Dismal Swamp Canal, Va.; with the sounds of North 
Carolina, examinations and survey, 177. 

In thk charge of Maj. W. S. Stanton, Corps of Engineers — 

Ocracoke Inlet, N. C, Fishing Creek, N. C, 178; Pamlico and Tar rivers, N. C, 179: 
Contentnia Creek, N. C, Trent River, N. C, 180; Neuse River, N. C, 181; inland 
Waterway between Newborn and Beaufort, N. C, 182; harbor at Beaufort, N. C, 
inland waterway between Beaufort Harbor and New River, N. C, 183; inland water- 
way between New River and Swansboro, N. C, New River, N. C., 184; North East 
(Cape Fear) River, N. C, 185; Black River, N. C, Cape Fear River above Wilming- 
ton. N. C, 186: Cape Fear River at and below Wilmington N,. C, 187; Lockwoods 
Folly River, N. C, Georgetown Harbor, S. C, 189; Wiuyaw Bay, 8. C, 190; oxami- 
nations and surveys, 191. 

In thk charge of Capt. Frederic V. Abbot, Corps of Engineers — 

Waccamaw River, N. C. and S. C, 192; Lumber River, N. C. and S. C, Little Pedee 
River, S. C, 193; Great Pedee River, S. C, Clark River, S. C, Mingo Creek, S. C, 
194; Santee River, S.€., Wateree River, S. C, 195; Congaree River, S. C, Charles- 
ton Harbor, S. C, 196; Ashley River, S. C, Wappoo Cut, S. C, Edisto River, S. C, 
Salkahatchie River, S. C, 197; Beaufort River, S. C, removing sunken vessels or 
craft obstructing or endangering navigation, 198. 

In the charge of Capt. O. M. Carter, Corps of Engineers — 

Bavaunah Harbor, Ga., 198; Savaunah River, Ga., 200; Savannah River above 
Angnsta, Ga., 201; Darien Harbor, Ga., Altamaha River, Ga., 202; Oconee River, 
Ga., 203; Ocmulgee River, Ga., Brunswick Harbor, Ga.,204; Brunswick Outer Bar, 
Ga., .Jekyl Creek, Ga., 205; Cumberland Sound, Ga., inside water route between 
Savannah, Ga., and Fernandina, Fla., 206; removing sunken vessels or craft 
obstructing or endangering navigation, surveys, 207. 

Ix the charge of Maj. Thomas H. Handbury, Corps of Exgineers— 

St. Johns River, Fla., 208; Upper St. Johns River, Fla., 210; Volusia Bar, Fla., 
Ooklawaha River, Fla., 211; St. Augustine Harbor, Fla., 212; Indian River, Fla., 
213; northwest entrance. Key West Harbor, Fla., 215; Caloosahatchee River, Fla., 
Charlotte Harbor and Pease Creek, Fla., 216; Sarasota Bav, Fla., 217; Manatee 
River, Fla., 218; Withlacoochee River, Fla., 210; Suwariee River, Fla., 220; 
removing sunken vessels or craft obstructing or endangering navigation, cxamina- 
tlona ana surveys^ 221. 
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In the charge of Maj. F. A. Mahan, Corps of Engineers — 

Apalachicola Bay, Fla., 223; Apalachicola River, the Cut-off, and Lower Chipola 
River, Fla., 224 j Flint River, Ga., 225: Chattahoochee River, Ga. and Ala., 227; 
Choctawhatchee River, Fla. and Ala., 228; harbor at Pensacola, Fla.,229; Escam- 
bia and Conecuh rivers, Fla. and Ala., 230; Alabama River, Ala., 231 ; Coosa River, 
Ga. and Ala., 233; operating and care of canals and other works of navigation on 
Coosa River, Ga. and Ala., examination, 235. 

In the ciiakge of Maj. A. N. Damrell, Corps of Engineers — 

Mobile Harbor, Ala., 235; Black Warrior River, Ala., from Tuscaloosa to Daniels 
Creek, 236; Warrior and Tombigbee rivers, Ala. and Miss., 237; Noxubee River, 
Miss., Pascagoula River, Miss., 239; Chickasahay River, Miss., Leaf River, Miss., 
240; harbor at Biloxi Bay, Miss., Pearl River below Jackson, Miss., 241; Pearl 

* River between Carthage and Jackson, Miss., Pearl River between Edinburg and 
Carthage, Miss., 242; Bogue Chitto, La., removing sunken vessels or craft 
obstructing or endangering navigation, examinations and survey, 243. 

In the charge of Maj. James B. Quinn, Corps of Engineers- 

Inspection of the improvement of the South Pass of the Mississippi River, 244; Che- 
functe River and Bogue Falia, La., 245; Tickfaw River and its tributaries. La., 
246; Amite River and Bayou Mauchac, La., 247; Bayou Lafourche, La., 248; 
Bayou Terrebonne, La., Bayou Plaqnemiue, Grand River, and Pigeon bayous. La., 
249 ; Bayou Courtableau, La. , 251 ; Bayou Teche, La., 252 ; channel, bay, and passes 
of Bayou Vermilion, La., 253; Mermentau River and tributaries, La., 254; mouth 
and passes of Calcasieu River, La., 255; harbor at Sabine Pass, Tex., 257; Sabine 
River, Tex., 258; Neches River, Tex., removing sunken vessels or craft obstructing 
or endangering navigation, 259; examinations, 260. 

In the charge of Capt. JoHn Milus, Corps of Engineers — 
Examinations of Baton Rouge Harbor and harbor at Bayou Sara, La., 261. 

In the charge of Maj. A. M. Miller, Corps of Engineers — 

Entrance to Galveston Harbor, Tex., 261 ; ship channel in Galveston Bay, Tex., 262; 
channel in West Galveston Bay, Tex., 263; Trinity River, Tex., Cedar Bayou, Tex., 
264; Buffalo Bayou, Tex,, harbor at Brazos Santiago, Tex., 265; examinations and 
survey, 266. 

WESTERN RIVERS. 

In the charge of Capt. J. H. Willard, Corps of Engineers — 

Red River, La. and Ark., 267; Red River above Fulton, Ark., 268; Cypress Bayou, 
Tex. and La., Ouachita and Black rivers, Ark. and La., 269; Bayous D'Arbonne 
and Comey, La., Bayou Bartholomew, La. and Ark., 271; Bceuf River, La., 272; 
Tensas River and Bayou Mayon, La., Big Black River, Miss., 273; Yazoo River, 
Miss., mouth of Yazoo River and harbor at Yicksburg, Miss., 274; Tchnla Lake, 
Miss., 275; Tallahatchee River, Miss., Steele and Washington bayous, Miss., 276; 
Big Sunflower River, Miss., 277; Big Hatchee River, Tenn., water gauges on Mis- 
sissippi River and its principal tributaries, 278; examinations, 279. 

In the charge of Lieut. W. L. Sibert, Corps of Engineers— 

Removing obstructions in Arkansas River, Ark. and Kans., 280; improving Arkan- 
sas River, Ark., 281; Fourche Le Fevre River, Ark., Petit Jean River, Ark., 282; 
White River, Ark., Cache River, Ark., 283; Black River, Ark. and Mo., 284; Cur- 
rent River, Ark. and Mo., St. Francis River, Ark., 285; St. Francis River, Mo., 
removing sunken vessels or craft obstructing or endangering navigation, examina- 
tions, 286. 

In the charge of Ma.j. Charlks J. Allen, Corps of Engineers — 

Removing snags and wrecks from Mississippi River, 287 ; improving Mississippi River 
between Ohio and Missouri rivers, 288; harbor at St. Louis, Mo., 289; Kaskaskia 
River, 111., 290. 

In the charge of Lielt. Chas. Keller, Corps of Engineers — 

Operntiug snag boatH and dredge boats on Upper Mississippi River, improving Mis- 
sissippi River between Missouri River and Minneapolis, 291; operating and care 
of Vea Moiues Jiapitls Canal and Dry Dock, operating and care of Galena River 
iinproveinent. 111., Mississippi River between Minneapolis and St. Paul, construe- , 
^/on of Lock and Dam No, 2, 292; examinations and surveys, '29'^. 
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In thk charge of Maj. W. A. Jones, Corps ok Engixeers — 

Mississippi River above Falls of St. AiitboDy, Minn., construction of reservoirs at 
headwaters of Mississippi River, 294 ; operating and care of reservoirs at headwaters 
of Mississippi River, 295; Chippewa River, including Yellow Banks, Wis., 2i»H; 
St. Croix River, Wis. and Minn., 297; Minnesota River, Minn., 298; Red River of tlie 
North, Minn, and N. Dak., ganging Mississippi River at or near St. Paul, Minn., 299 ; 
examinations, 300. 

Is TIIK CHARGE OP CaPT. HaRRY F. HODGES, CORPS OF ENGINEERS — 

Missouri River between Stubbs Ferry, Mont., and the lower limits of Sionx City, 
Iowa, 301; removal of sna^s and other obstructions in the Missouri River above 
Sioax City, Iowa, 303; Yellowstone River, Mont, and N. Dak., examinations, 304. 

I3« THE CHARGE OF CaPT. JOHN BIDDLE, CORPS OF ENGINEERS — 

Obion River, Tenn., Forked Deer River, Tenn., 305; Cumberland River, Tenn. and 
Ky., 306; Caney Fork River, Tenn., 309; survey, 310. 

Is THE CHARGE OF CaPT. T. A. BiNGHAM, CORPS OF ENGINEERS — 

Tennessee River, 310 ; operating and care of Muscle Shoals Canal, Tennessee River, 
Hiwassee River, Tenn., 313; French Broad River, Tenn., 314; Little Pigeon River, 
Tenn., Clinch River, Tenn., 315. 

Is THE CHARGE OP LlEUT. COL. AMOS STICKNEY, CORPS OF ENGINEERS— 

Ohio River, 316; operating snag boat on Ohio River, 319 ; operating and care of Davis 
Island Dam, Ohio River, near Pittsburg, Pa., movable dam in Ohio River below 
month of Beaver River, Pa., movable Dam No. 2, Ohio River, ice harbor at mouth 
of Muskingum River, Ohio, 320 ; Muskingum River, Ohio, 321 ; operating and car» of 
locks and dams on Muskingum River, Ohio, removing sunken vessels or craft 
obstructing or endangering navigation, examination and surveys, 322. 

Ik THE CHARGE OF MaJ. R. L. HoXIB, CORPS OF ENGINEERS — 

Mononffahela River, W. Va. and Pa., 323; operating and care of Locks and Dams 
Nos. o and 9, Monongahela River, purchase of Lock and Dam No. 7, Monongahela 
River, 324; purchase of I-ock and Dam No. 6, Monongahela River, purchase of 
locks and dams of Monongahela Navigation Company on Monongaliela River. 325; 
Cheat River, W. Va., Allegheny River, Pa., dam at Herr Island, Allegheny River, 
near Pittsburg, Pa., 326; examination, 327. 

In THE CHARGE OF CaPT. JaMES G. WaRREN, CORPS OF ENGINEERS — 

Falls of the Ohio River, at Louisville, Ky., 328; Indiana Chute, Falls of the Ohio 
River, 329; operating and care of Louisville and Portland Canal, Ky., Wabash 
River, Ind. and 111., §30; White River, Ind., 332. 

In THE CHARGE OF LlEUT. COL. PETER C. HaINS, CORPS OF ENGINEERS — 

Great Kanawha River, W. Va., 332; operating and care of locks and dams on Great 
Kanawha River, W. Va., Elk River, W. Va., Gauley River, W. Va., 334; New 
River, Va. and W. Va., 335; examinations, 336. 

In the charge of Mat. D. W. Lockwood, Corps of Engineers— 

Tradewater River, Ky., 336; Lock No. 2, Green River, at Rumsey, Ky., Green River 
above mouth of Big Barren River, Ky., 337; operating and care of locks and dams 
on Green and Barren Rivers, Ky., Rough River, Ky., Kentucky River, Ky.. 338; 
operating and care of locks and damson Kentucky River, Ky., 339; Licking River, 
Ky., between Farmers and West Liberty, Big Sandy River, W. Va. and Ky., 340; 
Levisa Fork of Big Sandv River, Ky., Tug Fork of Big Sanny River, W. Va. and 
Ky., 341; Guyandotte River, W. Va., Little KanawLa River, W. Va., operating 
and care of look and dam on Little Kanawha River, W. Va., 342 ; examinations. 
343. 
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LAKE RIVERS AND HARBORS. 

In the charge of Maj. Clinton B. Sears, Corps of Enginsbrs — 

Harbor at Grand Marais, Minn., 343; harbor at Agate Bay, Minn., 344; harbor at 
Diiluth, Minn., 345; harbor at Superior Bay and St. Louis Bay, Wis., 346; harbor 
at Ashland, Wis., 347; harbor at Ontonagon, Mich., 348; Eagle Harbor, Mich., 
waterway from Keweenaw Bay to Lake Superior, via Portage Lake and River, 
Mich., 349; operating and care of waterway from Keweenaw Bay to Lake Superior, 
via Portage Lake and River, Mich., harbor at Manpiette, Mich.,350; harbor of 
refuge at Grand Marais, Mich., 351; examinations and surveys, 352. 

In the charge of Capt. Carl F. Palfrey, Corps of Engineers — 

Manistique Harbor, Mich., Cedar River Harbor, Mich., 353; Menominee Harbor, 
Mich, and Wis., Menominee River, Mich, and Wis., 354; Oconto Harbor, Wis., 355; 
Pensaukee Harbor, Wis., Green Bay Harbor, Wis., 356; Sturgeon Bay and Lake 
Michigan Ship Canal, Wis., 357 ; operating and care of Sturgeon Bay and Lake Mich- 
igan Ship Canal, Wis., harbor of refuge at entrance of Sturgeon Bay and Lake 
Michigan Ship Canal, WMs., 358; Ahnapee Harbor, Wis., 359 1 Kewaunee Harbor, 
Wis., Two Rivers Harbor, Wis., 360; Manitowoc Harbor, Wis., Sheboygan Har- 
bor, Wis., 361; Port Washington Harbor, Wis., 362; harborof refuge at Milwaukee 
Bay, Wis., Milwaukee Harbor, Wis., 363; Racine Harbor, Wis., 364; Kenosha Har- 
bor, Wis., Waukegan Harbor, 111., 365; Fox River, Wis., 366; operating and care of 
locks and dams on Fox River, Wis., removing sunken vessels or craft obstructing 
or endangering navigation, 367; examinations, 368. 

In the charge of Maj. W. L. Marshall, Corps of Engineers— 

Chicago Harbor, 111., 368; Calumet Harbor, 111., 369; Calumet River, 111. and Ind., 
370; Illinois River, 111., 372; operating and care of La Grange and Kampsville 
locks and dams, Illinois River, 111., 373; Illinois and Mississippi Canal, 111., 374; 
operating and care of Illinois and Mississippi Canal, canal around lower rapids of 
Rock River at Milan, 111., 375; survey, 376. 

In the charge of Lieut. Col. G. J. Lydecker, Corps of Engineers — 

Michigan City Harbor, Ind., 376; St. Joseph Harbor, Mich., 377; St. Joseph River, 
Mich, 378; South Haven Harbor, Mich., Saugatuck Harbor, Mich., 37i); Holland 
(Black Lake) Harbor, Mich., 380; Grand Haven Harbor, Mich., ^1; Muskegon 
Harbor, Mich., 382; White Lake Harbor, Mich., Pentwater Harbor, Mich., 383; Lud- 
ington Harbor, Mich., 384; Manistee Harbor, Mich., 385; harbor of refuge at Port- 
age Lake, Mich., Frankfort Harbor, Mich., 386; Charlevoix Harbor, Mich., 387; 
Petoskey Harbor, Mich., 388; Cheboygan Harbor, Mich., Alpena Harbor (Thunder 
Bay River), Mich., 389; Saginaw River, Mich., 390; harbor of refuge at Sand Beach, 
Lake Huron, Mich., 391; Black River at Port Huron, Mich., 392; mouth of Black 
River, Mich., Clinton River, Mich., 393; Rouge River, Mich., 394; turning basin 
in Rouge River, Mich., removing sunken vessels or craft obstructing or endangering 
navigation, 395; examinations, 396. 

In the charge of Col. O. M. Poe, Corps of Engineers— 

Ship channel connecting waters of the Great Lakes between Chicago, Duluth, and 
Butialo, 397; operating and care of St. Marys Falls Canal, Mich., 398; St. Marys 
River at the Falls, Mich., 399; Hay Lake Channel, St. Marys River, Mich., 400; 
St. Clair Flats Canal, Mich., operating and care of St. Clair P^lats Canal, Mich., 
401; Detroit River, Mich., 402. 

In the charge of Lieut. Col. .Tared A. Smith, Corps of Engineers— 

Monroe Harbor, Mich., Toledo Harbor, Ohio, 403; Port Clinton Harbor, Ohio, 404; 
Sandusky Harbor, Ohio, 405; Sandusky River, Ohio, 406; Huron Harbor, Ohio, 
Vermillion Harbor, Oluo, 407; Black RiVer Harbor, Ohio, 408; Cleveland Harbor, 
Ohio, 409; Fairport Haibor, Ohio, 410; Ashtabula Harbor, Ohio, 411; Conneaut 
Harbor, Ohio, 412; survey, 413. 

In the charge of Ma.i. E. H. Ruffner, Corps of Engineers — 

Erie Harbor, Pa., Presque Isle Peninsula, Erie Harbor, Pa., 413; Dunkirk Harbor, 

N. Y., Buflalo n.irbor, N. Y., 414; Tonawnnda Harbor and Niagara River, N. Y., 

4J5; Niagara River from Tonawanda to Port Day (Niaijara Falls), N. Y., 416; Wil- 

son Harbor, N. Y., OJcott Harhor, N.Y., 417; Oak Orchard Harbor, N. Y., exami- 

nation, 418, 
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IW THK CHARGE OF CaPT. DaN C. KiNGMAN, CoRPS OF ENGINEERS^ 

Charlotte Harbor, N. Y., 418; Pultneyville Harbor, N. Y., 419; harbor at Great Sodus 
Bay, N. Y., 420; harbor at Little Sodus Bay, N. Y., Oswego Harbor, N. Y., 421 ; har- 
bor at Sacketts Harbor, N. Y., 423 ; examination, 424. 

IX THE CHARGE OF CaPT. SmITH S. LeaCH, CORPS OF ENGINEERS — 

Shoals between Sister Islands and Crossover Light, St. Lawrence Riyer, N. Y., 424 ; 
Ogdensburg Harbor, N. Y., 425 ; breakwater at Rouse Point, Lake Champlain, N. Y., 
Great Chazy River, N. Y., Plattsbnrg Harbor, N.Y., 426; Burlington Harbor, Vt., 
Otter Creek, Vt., 427; Ticonderoga River, N. Y., narrows of Lake Champlain, N. Y. 
and Vt., examinationiB, 428. 

PACIFIC COAST. 

Ik THE CHARGE OF COL. G. H. MENDELL, CORPS OF ENGINEERS— 

Oakland Harbor, Cal., 429; examinations, 430. 

In the CHARGE OF LiEUT. CoL. W. H. H. Benyaurd, Corps of Engineers— 

Napa River, Cal., 431; Redwood Creek, Cal., San Luis Obispo Harbor, CaL, 432; 
Wilmington Harbor, Cal., 433; San Diego Harbor, Cal., 434; Colorado and Gila 
rivers at Yuma, Ariz., examinations, 435. 

In the charge of Maj. W. H. Heuer, Corps of Engineers — 

San Joaquin River, Cal., 436; Mokelumne River, Cal., Sacramento and Feather 
rivers, Cal., 437; Petaluma Creek, Cal., 438; Humboldt Harbor and Bay, Cal., 439; 
examinations and surveys, 440. 

Ik the charge of Capt. Thomas W. Symons, Corps of Engineers — 

Coquille River, Oreg., 441 ; Coquille River, Oreg., between Coquille City and Myrtle 
Point, 442; entrance to Coos Bay and Harbor, Oreg., 443; narbor at Coos nay, 
Greg, (dredging), Umpqua River, Oreg., 444; mouth of Siuslaw River, Oreg., 445; 
Yaquina Bay, Oreg., 446; Tillamook Bay and Bar, Oreg., 447; entrance to Nehalem 
Bay, Ore^., Upper Snake River, Idaho, between Huntington Bridge and Seven 
Devils mining district. Upper Columbia and Snake rivers, Oreg. and Wash., 448; 
Columbia River, between nead of Rock Island Rapids and foot of Priest Rapids, 
Wash., 449; Columbia River, from Rock Island Raidds to Foster Creek Rapids, 
Wash., 450; Willapa River and Harbor, Wash., 451; Grays Harbor and Chehalis 
River, Wash., Chehalis River, Wash., 452; harbor at Olympia, Wash., waterway 
eonnectine Puget Sound with lakes Union and Wasbington, 453; Everett Harbor, 
Wash., 454; Swinomish Slough, Wash., 455; Puget Sound and its tributary waters, 
Wash., examinations and surveys, 456. 

Ik the charge of Maj. Jambs C. Post, Corps of Engineers — 

Month of Columbia River, Oreg. and Wash., 460; Columbia and Lower Willamette 
rivers below Portland, Oreg., 461; Columbia River between Vancouver, Wash., 
and the mouth of Willamette River, 462 : canal at the Cascades, Columbia River, 
Oreg., 463; Columbia River at Three-Mile Rapids and boat railway from The 
Dalles Rapids to Celilo Falls, Oreg. and Wash., 464; Willamette River above 
Portland, and Tamhill River^ Oreg., 465; Cowlitz River, Wash., Youn^ and 
KliMkuine rivers. Ores., gaugme waters of Columbia River, Oreg. and Wash., 
466 ; examinations and surveys, 467. 

EXAMINATIONS, SURVEYS, AND CONTINGENCIES OF RIVERS AND 

HARBORS 468 

SUPERVISION OF THE HARBOR OF NEW YORK 468 

MISSISSIPPI RIVER COMMISSION 469 

MISSOURI RIVER COMMISSION 469 

CALIFORNIA DfiBRIS COMMISSION 470 

HARBOR LINES 470 

Bioclxlskud Harbor, Me., New Haven Harbor, Conn., Milford Harbor, Conn., East 
Hiver, N. Y., in the vicinity of Rikers Island, Pittsburg Harbor, Pa., 471: St, 
I^ouia Bay and around Qrassy Point, Minn, and Wis., and along ^t. Uoxua U\N«t 
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above Grassy Point as far as Spirit Lake, Milwaukee River, between Cherry and 
Walnut streets. Milwaukee, Wis., Fox River along river fronts of Green Bay and 
Fort Howard, Wis., Lake St. Clair f^om the lower end of Grossepoint to .Milk 
River, Mich., Cleveland Harbor. Ohio, Fairport Harbor, Ohio, Buffalo Harbor, 
N. Y., Niajfara River at Buffalo. N. Y., 472 ; Wilminjjton Harbor, Cal., Puget Sound, 
in front of cities of Seattle and Ballard, Wash., Hoquiam Harbor, Wash., 473. 

BRIDGING NAVIGABLE WATERS OF THE UNITED STATES. 

Under authority of special acta of Congrese. — (1) Brid^^e of the Braddook and Home- 
stead Bridge Company across Monongahela River between Homestead and 
Pittsburg, Pa., (2) bridge of the Calumet and Blue Island Railway Company 
across Calumet River at South Chicago, 111., 473; (3) bridge of the Texarkana 
aud Shreveport Railroad Company across Sulphur River, Ark., (4) bridge of the 
South St. Paul Belt Railroad Company across Mississippi River at South St. Paul, 
Minn., (5) bridge of the Pennsylvania and New Jersey Railroad Company (of 
New Jersey) across Delaware River at Philadelphia, Pa., (6) bridge of the Glen- 
wood Highway Bridge Company across Monongahela River at Pittsburg, Pa., (7) 
bridge of the city of Hastings, Minn., across Mississippi River, (8) bridge of the 
Chesapeake and Ohio Railway Company across Big Sandy River at Catlettsburg, 
Ky., (9) bridge of Escambia County,* Fla., and Baldwin County, Ala., aoross 
Perdido River near Holman Ferry, ( 10) bridge of the Davenport and Rock Island 
Railway Bridge Company across Mississippi River between Davenport, Iowa, and 
Rock Island, 111., 474; (11) bridge of the Fort Smith and Van Bnren Railway 
Company across Arkansas River near Van Buren, Ark., (12) bridge of the La Porte, 
Houston and Northern Railroad Company across Clear Creek, Tex., (13) bridge 
of the La Porte, Houston and Northern Railroad Company across Galveston Bay, 
Tex., (14) bridge of the Texarkana and Fort Smith Railway Company aorosa 
Little River near Morris Ferry, Ark^ (15) bridge of the Duluth and Superior 
Bridge Company across St. Louis River, between Connors Point, Wis., and 
Rices Point, Minn., (16) bridge of the Newport and Cincinnati Bridge Company 
across Ohio River between Cincinnati, Ohio, and Newport, Ky., (17) bridge of 
the Lexington Bridge and Terminal Company across Missouri River at Lexing- 
ton, Mo., (18) bridge of Dawson County, Mont., across Yellowstone River at 
Glendive., 475; (19) bridge of the Jefferson City Bridge and Transit Company 
across Missouri River at Jefferson City, Mo., (20) bridge of the Kansas City, 
Pittsburg and Gulf Railroad Company across Arkansas River near Hicks Rock, 
Ind. T., (21) bridge of the St. Lawrence Railway Company across St. Lawrence 
River at Morristown, N. Y., 476. 

Under authority of State laws. — (1) Bridge of the town of Fort Winnebago, Wis., 
across Fox River near Governors Bend Lock, (2) bridge of the city of Stockton, 
Cal., across Mormon Channel at Otter street, 476; (3) bridge of the Jacksonville, 
St. Augustine and Indian River Railway Company across St. Johns River at 
Palatka, Fla., (4) bridge of the Birmingham and Pittsburg Bridge Company 
across Monongahela River at South Tenth street, Pittsburg, Pa., (5) bridge of 
Gallatin and White counties across Little Wabash River at New Haven, 111., (6) 
bridge of the street railroad companies of Duluth, Minn., and Superior, Wis., 
across St. Louis River between Rices and Connors points, (7) bridge of the Wil- 
mington and Weldon Railroad Company across Nense River, N. C, (8) bridge of 
the city of Philadelphia, Pa., across Frankford Creek at Bridge street, (9) bridge 
of the Norfolk and Carolina Railroad Company across Scotts Creek, in Norfolk 
County, Va., (10) bridge of the city of New York across Harlem River at First 
avenue, (11) bridge of the receivers of the Wisconsin Central Railroad Company 
across Wolf River at Gills Landing, Wis., 477, (12) bridge of the Chicago and 
Northwestern Railway Company and the Kewaunee, Green Bay and Western 
• Railroad Company across Fox River between Green Bay and Fort Howard^ Wis., 
(13) bridge of the city of Providence across Seekonk River, R. I., (14) bridge of 
the Lone Rock Bridge Company across Wisconsin River near Lone Rock, Wis., 
(15) bridge of the Silver Springs, Ocala and Gulf Railway Company across With- 
lacoochee River at Dunnellon, Fla., (16) bridge of the Port Bolivar, Galveston 
and Virginia Point Terminal Railroad Company across Galveston Bay, Tex., (17) 
bridge of the New York, New Haven and Hartford Railroad Company across 
Norwalk Harbor (or river) at South Norwalk, Conn., (18) bridge of the city of 
Toledo, Ohio, across Maumee River, (19) bridge of the city of Boston (Chelsea 
Bridge) across Mystic River, Mass., (20) bridge of the Lynn and Boston Railroad 
Company across Mystic River, Mass., (21) bridge of the Central Pacific Railroad 
Company across San Joaquin River, Cal., 478; (22) bridge of the Richmond, Fred- 
ericksbnrg and Potomac Railroad Company across Aquia Creek, Va,, (28) bridgeof 
the St. Augustine Bridge Company across Matanzas River at St. Augustine, Fla., 
(^; bridge oftbe^CaUfomJa Pacific Railroad Company across Sacramento River at 
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Sacramento, CaL, (25) bridgre of the city of Chicago, 111., acroBS North Branch of 
Chicago River at Fallerton avenue, (26) bridge of the Tennessee Central Railroad 
Company across Clinch River in Roane County, Tenn., (27) bridge of the city of 
Tampa, Fla., across Hillsboro River, (28) bridge of the city of Chicago, 111., across 
North Branch of Chicago River at Diversey avenue, (29) bridge of Burlington County, 
N. J., across South (Lumberton) Branch of Rancocas River at Hainesport, (30) bridge 
of til© Ocean Causeway Company across Rockaway Inlet (Far Rockaway Bay) 
between Hicks Beach and Shelter Island, N. Y., (31) bridge of the Jacksonville, St, 
Angnstine and Indian River Railway Company across Lake Worth at Palm Beach, 
Fla., (32) bridge of the Fifth Avenue and High Street Bridjje Company across 
Yonghiogheny River at Fifth avenue, McKeesport, Pa., 479: (33) bridges of the 
Manitowoc Terminal Company across Manitowoc River at Manitowoc, Wis., (34) 
bridge of Spring wells and Ecorse townships, Wayne County, Mich., across Rouge 
River at the river road crossing, (35) bridge of the Middletown and Portland Bridge 
Company across Connecticut River between Middletown and Portland., Conn., 480. 
AUerations, — (1) Bridge of the Central Bridge Company across Saginaw River at 
Bristol street, Saginaw, Mich., (2) bridge of the State of Connecticut acroHS Con- 
necticut River between Hartford and East Hartford, 480; (3) bridge of the Para- 
goald Sootheastem Railroad Company across St. I'^aucis River below Kennett, Mo., 
(4) bridges of Kings and Queens counties across Newtown Creek between Long 
Island City and Brooklyn, N. Y., (5) bridge of the Baltimore and Ohio South- 
western Railway Company across Muskingum River at Marietta, Ohio, 481; (6) 
bridge of Muskingum County, Ohio, across Muskingum River at Taylorsvllle, 
Ohio, 482. 

BRIDGES OBSTRUCTING NAVIGATION. 

(1) Highway ("Takey's") bridge across the entrance to Back Cove, Portland Har- 
bor, Me., 482; (2) highway bridge across Connecticut River between Hartford 
and East Hartford, Conn., (3) highway bridge across the W^arrior River between 
Tnscaloosa and Northport, Ala., (4) highway bridge across the Quinnipiac River 
at Grand avenne crossing, New Haven, Conn., (5) highway bridge over Tar River 
at Tarboro. and the highway bridge known as Bells Bridge over said river about 
13 miles above Tarboro, N. C, (6) railroad bridge over Flushing Creek. N. Y., 
near the Bridge street station on the Whitestone branch of the Long Island Rail- 
road, 483. 

OCCUPANCY OF AND INJURY TO PUBLIC WORKS BY CORPORATIONS 

AND INDIVIDUALS 483 

MISCELLANEOUS. 

REPAIR OF THE AQUEDUCT BRIDGE ACROSS THE POTOMAC RIVER, AT 

W^ASHINGTON, D. C. 

In the chabge of Maj. Chas. E. L. B. Davis, Corps op Engineers 484 

WASHINGTON AQUEDUCT. 

In the charge of Maj. John G. D. Knight, Corps of Engineers— 

Washington Aqueduct, 485; increasing the water supply of Washington, D. C, 487; 
erection of fishways at Great Falls, 489. 

IMPROVEMENT OF THE DALECARLIA RECEIVING RESERVOIR. 
Ik the charge of Col. George H. Elliot, Corps of Engineers 489 

PUBLIC BUILDINGS AND GROUNDS AND WASHINGTON MONUMENT, DIS- 

TRICT OF COLUMBIA. 

In the chabge of Col. John M. Wilson, Corps of Engineers 491 

NORTHERN AND NORTHWESTERN LAKES. 

80RVBT8, 492; correcting engraved plates, printing and issuing of charts, 493: 
reeurveyof St. Marys River from Whitefish Bay to Detour Light-house, 494; reex. 
aminatiou of St. Lawrence River, 495 ; estimates, water levels, 497. 

MAPS. 

j^ovNAGE, msp of navigable rivers, 497; estimates for maps ^S^ 
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RECONNAISSANCES AND EXPLORATIONS. 

Officers on duty at headquarters of military departments, operations in Department 
oi ttie Missouri, Department of the Columbia, 497; Department of Califomi%498; 

ESTIMATES FOR AMOUNTS REQUIRED FOR SURVEYS AND RECONNAIS- 
SANCES IN MILITARY DEPARTMENTS, AND FOR MAPS, INCLUSIVE OF 
WAR MAPS , 498 

OFFICE OF THE CHIEF OF ENGINEERS. 
Officers iu charge of divisions, 499. 
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FORTIFICATIONS, ETC. 
APPENDIX No. 1. 

PoRTLAXD Harbor, Me. (In tho charge of Lieut. Col. D. P. Heap, Corps of Engi- 
neers.) — Euipliicenients for 10- inch rillea, 503. 

Na.rra«axsktt Bay, R. I. (In the charge of Capt. W. H. Bixby, Corps of Engi- 
neers.) — Boundary of Government reservation at Fort Adams, 503. 

New York Harbor: 

(In the charge of Col. H. M. Robert, Corps of Engineers.) — Fiv^gun battery for 

8-ini'h ritieM, purchase of laud adjacent to Fort Wads worth, N. Y., 504. 
(In the charge of Lieut. Col. G. L. Gillespie, Corps of Engineers.) — Battery of 10- 
inch guns on disappearing carriages, mortar battery with ditch defense, 505; 
gun lilt battery for 12-inch rifles, 506. 

Philadeli'Hia, Pa. (In the charge of Maj. C. W. Raymond, Corps of Engineers.) — 
Three-gnn lift battery, 507. 

Hampton Roads, Va. (In the charge of Maj. C. E. L. B. Davis, Corps of Engineers.) — 
Breakwater, 508 : beach protection, Fort Monroe, Va., 510 ; sewerage system, Fort 
Monroe, Va., 511. 

San Francisco Harbor, Cal. (In tho charge of Col. G. H. Mendell, Corps of 
Engineers.) — Gun emplacements, 515; mortar battery No. 1, 516. 
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REPORT OF COL. H. L. ABBOT, CORPS OF ENGINEERS, UPON VOLLEY 

PRACTICE WITH MORTARS 519 



APPENDIX No. 3. 

REPORT OF LIEUT. COL. W. R. KING, CORPS OF ENGINEERS. 

Post of Willets Point, New York Harbor, 521; United States Engineer School, 
Battalion of Engineers, 523; Engineer Depot, 527; experiments. 529; estimates, 
530. Appendixes: (A) programme of study and instruction for summer season, 
.June — November, 1894, 5.30; (B) programme of study and instruction for winter 
season, December, 1894, to May, 1895, 532; (C) programme of study and instruction 
for sommer season, June — November, 1895, 535. 

RIVERS AND HARBORS, ETC. 

APPENDIX A, 

« 

REPORT OF LIEUT. COL. D. P. HEAP, CORPS OF ENGINEERS. 

Improvements. — St. Croix River, Me., 537; Lubec Channel, Me., 539; Moosabec Bar, 
Me., 541; Narragnagus River, Me., 543; breakwater from Mount Desert to Porcu- 
pine Island, Bar Harbor, Me., 544; Bagaduce River, Me., 546; Penobscot River, 
Me., 548; Belfast Harbor, Me., 551; Camden Harbor, Me., 553; Rockland Harbor, 
Me., 555; Kennebec River, Me., 557 ; Harraseeket River, Me., 561 ; Portland Harbor, 
Me., 563; channel in Back Cove, Portland, Me., 566; Saco River, Me., 568; Bellamy 
River, N. H., 571; Cocheco River, N. H., 573; harbor of refuge at Little Harbor, 
N. H., 575. 

Examinations and Surveys.— Glen Cove Harbor, Me., 577; Royals River, Me., 579 
Parkers Head Harbor and Channel, Me., 581; Cape Porpoise Harbor, Me., 583 
Machias River, Me., 584; Carvers Harbor, Me., 587; Georges River, Me., 590 
Sa»anoa River, Me., 592. 

Harbor Lines — Rockland Harbor, Me., 595. 
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APPENDIX B. 
REPORT OF LIEUT. COL. S. M. MANSFIELD, CORPS OF ENGINEERS. 

Improvements. — ^Newburyport Harbor, Mass., 598; Merrimac River, Mass., 600; 
Powow River, Mass., 602; Ipswich River, Mass., 603; Essex River, Mass., 605; har- 
bor of refuge, Sandy Bay, Cape Ann, Mass., 606; Gloucester Harbor, Mass., 609; 
Manchester Harbor, Mass., 612; Salem Harbor, Mass., 613; Lynn Harbor, Mass., 
615; Winthrop Harbor, Mass., Mystic and Maiden rivers, Mass., 618; Boston Har- 
bor, Mass., 620; Weymouth River, Mass., 630: Hingham Harbor, Mass., 631; Scit- 
uuto Harbor, Mass., 632; Plymouth Harbor, Mass., 635; Kingston Harbor, Mass., 
637; Welltleet Harbor, Mass., 638; Provincetown Harbor, Mass., 639; Chatham 
Harbor, Mass., 641; removing sunken vessels or craft obstructing or endangering 
navigation, 642. 

Examinations and Surveys. — Manchester Harbor, Mass., at and below the Point 
of Rocks, 643; Plymouth Harbor, Mass., 645; Chatham New Harbor, Mass., 647; 
Chelsea River, Mass., 648; East Boston Channel, Boston Harbor, Mass., 649; Salem 
Harbor, Mass., 651. 

APPENDIX 0. 

REPORT OF CAPT. W. H. BIXBY, CORPS OF ENGINEERS. 

Improvements.— Harbor of refuge at Hyannis, Mass., 656; harbor of refuge at Nan- 
tucket, Mass., 658: Marthas Vineyard inner harbor at Edgartown, Mass., 661; 
harbor at Viueyara Haven, Mass., 664; harbor of refnge at Woods Hole, Mass., 
666; Wareham Harbor, Mass., 667; New Bedford Harbor, Mass., 669; Canapitsit 
Cjiannel, Mass., 672; Taunton River, Mass., 674; Paw tucket River, R. I., 676; 
Providence River and Narragansett Bay, R. I., 679; Green Jacket Shoal, Provi- 
dence River. R. I., 682; Newport Harbor, R. I., 683; harbor of refuge at Point 
Judith, R. I., 686; entrance to Point Judith Pond, R. I., 688; harbor of refuge at 
Block Island, R. I., 693; Pawcsatuck River, R. I. and Conn.. 696; harbor of refnge 
at Stonington, Conn., 698; removing sunken vessels or craft obstructing or endan- 
gering navigation, 701. 

Examinations and Sc^rveys. — Mount Hope Bay and Harbor of Fall River, Mass., 
727; stone bridge over Sakonnet River, R. I., 729; Onset Harbor, Mass., 737; Buss 
River, Mass., 739; Hyannis Harbor, Mass., 744; Conanicut Island, R. I., 745; 
Sakonnet Point, R. I., 749; Woods Hole and Little Woods Hole Harbor, Mass., 
750; Wickford Harbor, R. I., 753. 

APPENDIX D. 

REPORT OF COL. HENRY M. ROBERT, CORPS OF ENGINEERS. 

Improvements. — Mystic River, Conn., 758; Thames River, Conn., 760; Connecticnt 
River, Mass. and Conn., 766; harbor of refnge at Duck Island Harbor, Conn., 774; 
New Haven Harbor, Conn., 777 ; breakwaters at New Haven, Conn., 783 ; Housatonic 
River, Conn., 787; Bridgeport Harbor, Coun., 791 ; Black Rock Harbor, Conn., 796; 
Sangatuck ]^iver. Conn., 800; Norwalk Harbor, Conn., 804; Wilsons Point Harbor, 
Conn., 807 ; Five Mile River Harbor, Conn., 809 ; Stamford Harbor, Conn., 811 ; har- 
bor at Cos Cob and Mianus River, Conn., 816; Port Chester Harbor, N.Y., 818; 
Larchmout Harbor, N. Y., 821 ; East Chester Creek, N.Y., 823; Greenport Harbor, 
N.Y.,829; Port Jotferson Harbor, N. Y., 831 ; Huntington Harbor, N. Y., 835; Glen 
Cove Harbor, N. Y., 838; Flushing Bay, N. Y., 842; Patchogue River, N.Y.,844; 
Browns Creek, Sayville, N. Y., 847; removing sunken vessels or craft obstructing or 
endangering navigation, 850. 

Examinations anp Survey. — Harbor of West Haven and West River, Conn., 
853; Black Rock Harbor, Conn , 856; Greenwich Harbor, Conn., 860; By ram Har- 
bor, Conn., 863; Port Chester Harbor, N. Y., 865; Milton Harbor, N. Y., 867; Echo 
Bay and New Rochelle Harbor, N. Y.. 808; Greenport Harbor, N. Y., 870; Cold 
Spring Harbor, N. Y., 874; Hempstend Harbor, N. Y., 877; Woodsburg Channel, 
Hempstead Bay, N. Y., 879; Cos Cob Harbor and Mianus River, Conn., 881. 

Harbor Links.— New Haven Harbor, Conn., 882 ; Milford Harbor, Conn., 893. 
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APPENDIX B. 
REPORT OF LIEUT. COL. G. L. GILLESPIE, CORPS OF ENGINEERS. 

iMPROVEikfENTS. — Hudson River, N. Y.,898; harbor at Saugerties, N. Y.,910; harbor 
at Rondout, N. Y., 913; Wappiuger Creek, N. Y., 916; Harlem River, N. Y., 917; 
Eaat River and Hell Gate, N. Y., 930; Newtowu Creek, N. Y., 935; Bnttermilk 
Channel, New York Harbor, N. Y., 940; Gowanus Bay, N. Y., 943; New York Har- 
bor, N. Y., 950; Jamaica Bay, N. Y., 958; Raritan Bay, N. J., 959; Sumpawanus 
Inlet, N. Y., 965; Canarsie Bay, N. Y., 966; Sheepshead Bay, N. Y., 968; Arthur 
Kill, N. Y. and N. J., 969; channel between Staten Island and New Jersey, 970; 
Pasaaic River, N. J., 973; Elizabeth River, N. J., 978; Rah way River, N. J., 980; 
Raritan River, N. J., 981 ; South River, N. J ., 984 ; Keyport Harbor, N. J.. 987 ; Mat- 
tawan Creek, N. J., 988; Shoal Harbor and Compton Creek, N. J., 991 ; Shrewsbury 
River, N. J., 993; Manaequau (Squan) River, N. J., 997; removing sunken vessels 
or craft obstructing or endangering navigation, 998. 

ExikMiXATiONS AND SiJR\T5Y.— -Peekskill Harbor, N. Y., 999; C arris River, N. Y., 
1003; Gravesend Bay, N. Y., 1005; West Branch of Newtown Creek, N. Y., 1006; 
Rah way River, N. J., 1009; Elizabeth River, N. J., 1011; inlet at mouth of Shark 
River, N. J., 1013; Raritan Bay, N. J., between South Amboy and Great Beds 
Light, 1014. 

Harbor Lixb* — East River, N. Y., in the vicinity of Rikers Island, 1017. 

PART II. 
APPENDIX F. 

REPORT OF MAJ. C. W. RAYMOND, CORPS OF ENGINEERS. 

Improvements. — Delaware River, N. J. and Pa., 1021 ; harbor between Philadelphia, 
Pa., and Camden, N. J., 1032; Schuylkill River, Pa., 1057; ice harbor at Marcus 
Hook, Pa., 1061; ice harbor at head of Delaware Bay, Del., 1062; construction 
of iron pier in Delaware Bay, near Lewes, Del., 1062; Delaware Breakwater, 
Del.. 1064; Rancocas River, N. J., 1066; A^lloway Creek, N. J., 1069; Salem River, 
N. J., 1071; Goshen Creek, N. J., 1073; Fraukford Creek, Pa., 1075; removing 
sunken vessels or craft obstructing or endangering navigation, 1078. 

EXAMi>'ATiONS AND SURVEYS. — Delaware River, between Trenton and Burlington, 
N. J., 1080; Rancocas River, N. J., 1083 ; Lumberton Branch of Rancocas Uiver, N. J., 
1086; Mantua Creek, N. J., 10.S8; Salem River, N.J. , 1091; inside of Absecon Inlet, 
N. J., 1094; Buckshutem Creek, N.J. ,1096; Cold Spring Inlet, N. J., 1098; Susque- 
hanna River, Pa., between Nauticoke and Pittston, 1100; Cooper Creek, N. J., 1102; 
Dennis Creek, N. J., 1105. 

APPENDIX G. 

REPORT OF WILLIAM F. SMITH, UNITED STATES AGENT, MAJOR OF 

ENGINEERS, UNITED STATES ARMY, RETIRED. 

IHPROVKMENTS. — Wilmingiion Harbor, Del., 1110; ice harbor at New Castle, Del., 
1113; Appoquinimink River, Del., 1114; Smyrna River, Del., 1115; Murderkill 
River, Del., 1118: Mispillion River Del., 1120; Broadkiln River, Del., 1122; inland 
waterway from Chincoteague Bay, Va., to Delaware Bay, at or near Lewes, Del., 
1123; Susquehanna Kiver above and below Havre de Grace, Md., 1125; Elk River, 
Md., 1126; Fairlee Creek, Md., 1127; Chester River, Md., from Crumpton to .Jones 
Lauding, 1128; Choptank River, Md., 1130; La Trappe River, Md., 11.32; Warwick 
River, Md., 1134; Cambridge Harbor, Md., 1136; Broad Creek River, Del., 1138; 
Wicomico River, Md., 1140; Manokin River, Md., 1143; harbor an<l approaches at 
Cape Charles City, Va., 1145; removing sunken vessels or craft obstructing or 
endangering navigation, 1146. 

Examinations and Surveys. — Christiana River, above Wilmington to Newport, 
Del., 1147; Mahon River, Del., 1149; mouth of Broadkiln River, Del., 1151; canal 
from Pocomoke River, Md., to Indian River, Del., 1154; Hunting Creek, Va., 1156; 
internal waterway from Franklin City, Va., southward to Cape Charles, 1158; 
Rock Hall Harbor, Md., 1162; Nauticoke River, in Delaware, 1165: Pocomoke 
River, with a view of uniting its waters with Sinepuxent Bay, and improvement 
between Snow Hill and Shtid Landing, 1167; Susiiuehanna River from 1 mile below 
Havre de Grace to 1 mile above Port Deposit, Md., 116b 
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APPENDIX H. 

REPORT OF LIEUT. COL. PETER C. HAINS, CORPS OF ENGINEERS. 

IMPKOVEMENTB. — Patapsco RiveT and channel to Baltimore, Md., 1175; channel to 
Curtis Bay in Patapsco River, Baltimore Harbor, Md., 1181; James River, Va., 
1182; protection of Jamestown Island, Vat,1192; route for Chesapeake and Dela- 
ware Canal, 1195. 

Examination and Survey.— Harbor at Claiborne, Md., 1199; Baltimore Harbor, 
Md., 1201. 

APPENDIX I. 

REPORT OF MAJ. CHAS. E. L. B. DAVIS, CORPS OF ENGINEERS. 

Improvements. — Potomac River at Washington, D. C, 1203; Anacostia River at 
Washington, D. C, 1217; Occoquan Creek, Va., 1219; Aquia Creek, Va., 1224; 
Nomini Creek, Va., 1228; Lower Machodoc Creek, Va., 1231 ; Rappahannock River, 
Va., 1234; Urbana Creek, Va., 1239; York River, Va., 1241; Mattanoni River, Va., 
1246; Pamunkey River, Va., 1249. 

Examinations and Surveys. — Chapel Point Harbor, Md., 1252; Quantico Creek, 
Va., 1254; Great Wicomico River, Va., 1256; Little Wicomico River, Va., 1258; 
Jacksons Creek, Va., 1261; Ware River, Va., 1263; Harris Creek pron;^ of Back 
River, Va., 12^; bar at northwest entrance of Miiford Haven from Piankatank 
River, Va., 1267; month of Cranes Creek, Va., 1271. 

APPENDIX J. 

REPORT OF CAPT. T. L. CASEY, CORPS OF ENGINEERS. 

Improvements. — Harbor of Norfolk and its approaches, Va., 1275; approach to 
Norfolk Harbor and the United States navy -yard at. Norfolk, Va., 1279; Nanse- 
mond River, Va., 1280; Chlckahominy River, Va., 1282; Appomattox River, Va., 
1284; inland water route from Norfolk, Va., to Albemarle Sound, N. C, through 
Currituck Sound, 1286; North Landing River, Va. and N. C, 1289; Roanoke River, 
N. C, 1290; Pasquotank River, N. C, 1293; Mackeys Creek, N. C, 1294; remov- 
ing sunken vessels or craft obstructing or endangering navigation, 1295. 

Examinations and Surveys. — Waterways connecting Dismal Swamp Canal, Va., 
with sounds of North Carolina, 1296; Lyons Creek, Va., 1297; Deep Creek Branch 
of Elizabeth River, Va., 1298; Western Branch of Elizabeth River, Va., 1300; 
Nandua Creek, Va., 1302. 

appe:ndix k. 

REPORT OF MAJ. W. S. STANTON, CORPS OF ENGINEERS. 

Impkovements. — Ocracoke Inlet, N. C, 1306; Fishing Creek, N. C, 1311; Pamlico 
and Tar rivers, N. C, 1312; Contentnia Creek, N. C, 1314; Trent River, N.C., 
1316; Neuse River, N.C., 1319; inland waterway between Newbern and Beaufort, 
N. C., 1321: harbor at Beaufort, N. C, 1323: inland waterway between Beaufort 
Harbor and New River, N. C, 1325; inland waterway between New River and 
Swan8boro,N.C., 1327; New River, N. C, 1328; North East (Cape Fear) River, N. 
C, 1330; Black River, N. C, 1331; Cape Fear River above Wilmington, N. C, 
1333; Cape Fear River at and below Wilmington, N. C, 1335; Lockwoods Folly 
River, N. C, 1345; Georgetown Harbor, S. C., 1347; Winyaw Bay, S. C, 1349; 
removing sunken vessels or craft obstructing or endangering navigation, 1356. 

Examinations and Surveys. — Turners Cut, N. C, 1357; Scnppernong River, N. C, 
1360; Tar River, N. C, 1365; South Creek, N. C, 1366; Drum Inlet, N. C, 1372; 
Core Sound, N. C., 1373; Cape Lookout harbor of refuge, N. C, 1375; water route 
from mouth of North River to Beaufort Harbor, N. C, 1380; Alligator River, N, C, 
1384; North East (Cape Fear; River, N. C, 1389. 
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APPENDIX L. 

REPORT OF CAPT. FREDERIC V. ABBOT, CORPS OF ENGINEERS. 

Improvements.— Waocamaw River, N. C. and S. C, 1391; Lumber River. N. C.and 
S. C, 1395; Little Pedee River, S. C, 1398; Great Pedeo River, S. C, 1401: Clark 
River, S. C, 1404; Mingo Creek, S. C, 1405; Santee River, S. C, 1408; Watereo 
River, S. C, 1415; Congaree River, 8. C, 1418; harbor at Charleston, S. C, 1421; 
A8hle.vRiver,8.C.,1433; WappooCut,S.C., 1434; Edieto River, S. C, 1438; Salka- 
hatchie River, S. C., 1440; Beaufort River, S. C, 1443; removing sunken vessels or 
craft obfitructing or endangering navigation, 1447. 

APPENDIX M. 

REPORT OF CAPT. O. M. CARTER, CORPS OF ENGINEERS. 

Improvements.— Savannah Harbor, Ga., 1449; Savannah River, Ga., 1465; Savannah 
River above Aagn8ta,Ga., 1470; Darien Harbor, Ga., 1473; Altamaha River, Ga., 
1477; Oconee River, Ga., 1481; OcmulgeeRiver, Ga., 1485; Brunswick Harbor, Ga., 
1490; Brunswick Outer Bar, Ga., 1501 ; Jekyl Creek, Ga., 1504; Cumberland Sound, 
G«., 1508; inside water route between Savannah, Ga , and Fernandina, Fla., 1515; 
removing sunken vessels or craft obstructing or endangering navigation, 1519. 

Surveys. — Savannah River, Ga., between Spirit Island and point wliere Charleston 
and Savannah Railroad crosses, 1520; steamboat channel between Beaufort, S. C, 
and Savannah, Ga., 1521. 

APPENDIX N. 

REPORT OF BiAJ. T. H. HANDBURY, CORPS OF ENGINEERS. 

Improvements. — St. Johns River, Fla., 1529; Upper St. Johns River, Fla., 1534; 
Yolnaia Bar, Fla., 1536; Ocklawaha River, Fla., 1537; St. Augustine Harbor, Fla., 
1539; Indian River, Fla., 1541 ; northwest entrance, Key West Harbor, Fla., 1546; 
Caloosahatchee River, Fla., 1549; Charlotte Harbor and Pease Creek, Fla., 1551; 
Sarasota Bay, Fla., 1553; Manatee River, Fla., 1555; Withlacoochee River, Fla., 
1556; Snwanee River, Fla., 1558; removing sunken vessels or craft obstructing or 
endangering navigation, 1560. 

Examinations and Surveys. — St. Johns River, Fla., at Orange Mills Flats, near 
Palalka, and channel to Sanford and points above, 1560; St. Lucia Inlet and 
River, Fla., 1564; entrance to Biscay ne Bay, Fla., 1566; Tampa Bay, Fla., from 
Port Tampa to mouth, 1570; Anclote River, Fla., 1573; Crystal River, Fla., at its 
month, 1576 J Withlacooche River, Fla., from mouth to head of navigation, 1579; 
St. Johns River, Fla., from Jacksonville to the ocean, 1586; harbor at Cape Can- 
averal, Fla., 1604. 

APPENDIX O. 

REPORT OF MAJ. F. A. MAHAN, CORPS OF ENGINEERS. 

improvements. — Apalachicola Bay, Fla., 1611 ; Apalachicola River, the Cut-off, and 
Lower Chipola River, P'la., 161.5; Flint River, Ga., 1617; Chattahoochee River, 
Ga. and Ala., 1619; Choctawhatcheo River, Fla. and Ahi., 1626; harbor at Pensa- 
cola, Fla., 1629; Escambia and Conecuh rivers, Fla. and Ala., 1661 ; Alabama River, 
Ala., 1663; Coosa River, Ga. and Ala,, 1670; opcratiii<; and care oi canals and other 
works of navigation on Coosa River, Ga. and Ala., 1679. 

ExAMJKATiON.-^arrabelle Bar and Harbor, Fla., 1680. 

APPENDIX P. 

REPORT OF MAJ. A. N. DAMRELL, CORPS OF ENGINEERS. 

Improvements. — Mobile Harbor, Ala., 1683; Black Warrior River, Ala., from Tus- 
caloosa to Daniels Creek, 1691; Warrior and Tombigbee rivers, Ala. and Miss., 
1692; Noxubee River, Miss., 1699; Pascagoula River, Miss., 1700; Chickasabay 
River, Miss., 1703; Leaf River, Miss., 170-1; harbor at Biloxi Bay, Miss., 1705; Pearl 
River below Jackson, Miss., 1706; Pearl River between Carthage and Jackson, 
Miss., 1706; Pearl River between Edinburg and Carthage, Miss., 1710; Bogue 
Chitto, La., 1711 ; removing sunken vessels or craft obstructing or endangering 
navigation, 1712. 

Examinations and Survey. — Bar in Horn Island Pass, Miss., 1714; Noxubee River, 
Miss., from Macon to mouth of Hash uqua Creek, 1715; channel between Mobile 
Bay and Mississippi Sound, 1716. 
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PART III. 
APPENDIX Q. 

REPORT OF MAJ. JAMES B. QUINN, CORPS OF ENGINEERS. 
Inspection of the improvement of the South Pass of the Mississippi River, 1725. 

APPENDIX R. 

REPORT OF MAJ. JAMES B. QUINN, CORPS OF ENGINEERS. 

Improvements. — Chefnncte River and Bogae Falia, La., 1742; Tickfaw River and 
its tributaries, La., 1744; Amite River and Bayou Manchac, La., 1747; Bayou 
Lafourche, La., 1750; Bayou Terrebonne, La., 1753; Bayou Plaquemine, Grand 
River, and Pigeon bayous, La., 1754; Bayou Courtableau, La., 1760; Bayou Teche, 
La., 1763; channel, bay, and passes of Bayou Vermilion, La., 1766; Mermentaa 
River and tributaries, La., 1768; mouth and passes of Calcasieu River, La., 1770; 
harbor at Sabine Pass, Tex., 1774; Sabine River, Tex., 1778; Neches River, Tex., 
1781; removing sunken vessels or craft obstructing or endangering navigation, 
1782. 

Examinations. — Bayou Bonfnca, La., 1783; Chefuncte River and Bogne Falia, La., 
1784 ; Tickfaw River and tributaries, La., 1786; Bayou Teche, La., from St. Martin- 
ville to Port Barre, 1788 ; channel through Sabine Lake, Tex., from mouths of Sabine 
and Neches rivers to head of pass to Gulf of Mexico, 1790. 

APPENDIX S. 

REPORT OF CAPT. JOHN MILLIS, CORPS OF ENGINEERS. 
Examinations.— Baton Rouge Harbor, La., 1793; harbor at Bayou Sara, La., 1795. 

APPENDIX T. 

REPORT OF MAJ. A. M. MILLER, CORPS OF ENGINEERS. 

Improvements. — Entrance to Galveston Harbor, Tex., 1797; ship channel in Gal- 
veston Bay, Tex., 1806; channel in West Galveston Bay, Tex., 1809; Trinity River, 
Tex., 1813; Cedar Bayou, Tex., 1815; Buffalo Bayou, Tex., 1816; harbor at Brazos 
Santiago, Tex., 1819. 

Examinations and Survey. — Colorado River from mouth to Wharton, Tex., 1821 ; 
Gup.dalnpe River, Tex., from mouth to Cuero, 1826; bar and harbor at Brazos San- 
tiago, Tex., 1830; Brazos River, Tex., from Waco to Richmond, 1833; Brazos River, 
Tex., from Velasco to Richmond, 1838. 

APPENDIX U. 

REPORT OF CAPT. J. H. WILLA.RD, CORPS OF ENGINEERS. 

Improvements. — Red River, La. and Ark., 1848; Red River above Fulton, Ark., 
1881; Cypress Bayou, Tex. and La., 1885; Ouachita and Black rivers, Ark. and 
La., 1887; bayous D^Arbonue and Corney, La., 1914; Bayou Bartholomew, La. 
and Ark., 1917 ; Bceuf River, La., 1920; Tensas River and Bayou Ma^ou, La., 1923; 
Big Black River, Miss., 1926; Yazoo River, Miss., 1929; mouth of the Yazoo River, 
Miss., 1933; Tchnia Lake, Miss., 1942; Tallahatchie River, Miss., 1945; Steele 
and Washington bayous, Miss., 1948; Big Sunflower River, Miss., 1949; Bi^ Hatchee 
River, Tenn., 1952 ; water gauges on Mississippi River and its principal tributaries, 
1955. 

Examinations.— Bayou Dugdemona, La,, 1961; Bayou Castor, La., 1962; Little 
River, Ark., from Fulton to White Clift's, 1965; Bteuf River, Ark., above Wallaces 
Landing, 1969; Bayou Ma^on, Ark., above Floyd, 1974; Yalobusha River, Miss., 
1979; Little River,*La., 19^; Bogue Phalia, Mi'ss., at "The Narrows," 1988; Bear 
Creek, Miss., 1990. 
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APPENDIX V. 
REPORT OF LIEUT. WILLIAM L, SIBERT, CORPS OF ENGINEERS. 

Improvements. — Removing obstructions in Arkansas River, Ark. and Kaus., 1996; 

Arkansas River, Ark. , 1998; Fonrche Le Fevre River, Ark., 2013; Petit Jean River, 

Ark.. 2015; White River, Ark., 2017; Cache River, Ark., 2024; Black River, Ark. 

and Mo., 2025; Current River, Ark. and Mo., 2029; St. I^'rancis River, Ark., 2031; 

St. Francis River, Mo., 2035; removing sunken vessels or craft obstructing or 

endangering navigation, 2037. 
Examinations. — Cache River to Riverside, Ark., 2037; St. Francis River, from th« 

Sank Lands to Greenville, Mo., 2040. 

APPENDIX W. 

REPORT OF MAJ. CHARLES J. ALLEN, CORPS OF ENGINEERS. 

Improvements. — Removing snags and wrecks from Mississippi River, 2043; Missis- 
sippi River between Ohio and Missouri rivers, 2059; harbor at St. Louis, Mo., 2091; 
Kaakaskia River, 111., 2093. 

APPENDIX X. 

REPORT OF LIEUT. CHARLES KELLER, CORPS OF ENGINEERS. 

Improvements. — Operating snag boats and dredge boats on Upper Mississipj^i 
River, 2095; Mississippi River between mouth of Missouri River and Minneapolis, 
2108; operating and care of Des Moines Rapids Canal and Dry Dock, 2152; oper- 
ating and care of Galena River improvement, 111., 2157 ; Mississippi River betweem 
Minneapolis and St. Paul — construction of Lock and Dam No. 2, 2158. 

Examinations and Surveys. — Qnincy Bay, 111., 2159; La Crosse Harbor, Wis., 
2162 ; east bank of Mississinpi River from Warsaw to Quincy, 111., 2163 ; west bank 
of Mifislssippi River from Flint Creek to the Iowa River, 2168. 

APPENDIX Y. 

REPORT OF MAJ. W. A. JONES, CORPS OF ENGINEERS. 

iMPRoyxMSNTS. — Mississippi River above Falls of St. Anthony, Minn., 2171; con- 
stmction of reset-voirs at headwaters of Mississippi River, 2174 ; operating and 
care of reservoirs at headwaters of Mississippi River, 2179 ; Chippewa River, iuclud- 
ing Yellow Banks, Wis., 2183; St. Croix River, Wis. and Minn., 2191; Minnesota 
River, Minn., 2194; Red River of ihe North, Minn, and N. Dak., 2197; gauging 
Mississippi River at or near St. Paul, Minn., 2202 ; surveys for reservoirs at sources 
of Mississippi, St. Croix, Chippewa, and Wisconsin rivers, 2206. 

Examinations. — ^Minnesota River, Minn., with view to protecting banks opposite 
borough of Belle Plaine and at and near Mankato, 2206; Big Stone Lake, Minn., 
with view to construction of reservoirs, 2208; Red Lake River, Minn., from Thief 
River Falls to Red Lake, 2211. 

APPEI^DLX Z. 

REPORT OF CAPT. H. F. HODGES, CORPS OF ENGINEERS. 

Improvements. — Missouri River between Stubbs Ferry, Mont., and the lower limits 
of Sionx City, Iowa, 2213; removal of snags and other obstructions in Missouri 
River above Sioux City, Iowa, 2238; Yellowstone River, Mont, and N. Dak., 2240; 
examination of Nebraska side of the Missouri River opposite Sioux City, Iowa, 
2240; Tongue River, Mont., 2243. 

APPENDIX A A. 
REPORT OF CAPT. JOHN BIDDLE, CORPS OF ENGINEERS. 

lMPROVBMSNT8.->Obion River, Tenn^ 2245; Forked Deer River, Tenn.,2247; Caoi- 
berland River, Tenn. and Ky., 22&D; Cauey Fork River, Tenn., 2264. 

Survey. — Forked Deer River, from Dyersburg, Tenn., to the Obion River and theiiee 
to the Mississippi, 2266. 
BNO 95—11 
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APPENDIX B B. 
REPORT OF CAPT. THEO. A. BINGHAM, CORPS OF ENGINEERS. 

Improvements. — Tenneasee River, 2283 ; operating and care of Muscle Shoals Canal, 
Tennessee River, 2305; Uiwassee River, Tenu., 2311; French Broad and Little 
Pigeon rivers, Tenn., 2313; Clinch River, Tenn., 2318. 

APPENDIX C C. 

REPORT OF LIEUT. COL. AMOS STICKNEY, CORPS OF ENGINEERS. 

Improvements. — Ohio River, 2322; operating snag boat on Ohio River, 2355; oper- 
ating and care of Davis Island Dam, Ohio River, near Pittsburg^ Pa., 2359 ; movable 
dam in Ohio River below month of Beaver River, Pa., 2363; ice harbor at month 
of Muskingum River, Ohio, 2368; Muskingum River, Ohio, 2370; operating and 
care of locks and dams on Muskingum River, Ohio, 2371; removing sunken vessels 
or craft obstructing or endangering navigation, 2384. 

Examination and Scrveys. — Ohio River at Ironton, Ohio, 2385; Evansville Har- 
bor, Ind., 2388; Muskingum River, Ohio, from Zanesville to Dresden, 2390. 

APPENDIX D D. 
REPORT OF MAJ. R. L. HOXIE, CORPS OF ENGINEERS. 

Improvements. — Monongahela River, W. Va. and Pa., 2396; operating and care of 
locks and dams Nos. 8 and 9, Monongahela River, 2400; purchase of Lock and Dam 
No. 7, Monongahela River, 2403; purchase of Look and Dam No. 6, Monongahela 
River, Cheat River, W. Va., 2404; Allegheny River, Pa., 2406; dam at Uerr Island, 
Allegheny River, near Pittsburg, Pa., 2410. 

Examination.— Tionesta River (Creek), Pa., 2417. 

Harbor Lines. — Pittsburg Harbor, Pa., and on both sides of the Ohio River as far 
down as Davis Island Dam, 2420. 

APPENDIX B B. 

REPORT OF CAPT. J. G. WARREN, CORPS OF ENGINEERS. 

Improvements. — Falls of the Ohio River at Louisville, Ky., 2427: Indiana Chute, 
Falls of the Ohio River, 2431; operating and care of Louisville and Portland Canal, 
Ky., 2434; Wabash River, Ind. and 111., 2441; White River, Ind., 2446. 

APPBNDIX F F. 

REPORT OF LIEUT. COL. PETER C. HAINS, CORPS OF ENGINEERS. 

Improvements. — Great Kanawha River, W. Va., 2447; operating and care of locks 
and dams on Great Kanawha River, W. Va., 2458; Elk River, W. Va., 2460; Gau- 
ley River, W. Va., 2462; New River, Va. and W. Va., 2465. 

Examinations. — Big Coal and Little Coal rivers, W. Va., 2465; Elk River, W. Va., 
2466. 

APPENDIX G G. 

REPORT OF MAJ. D. W. LOCK WOOD, CORPS OF ENGINEERS. 

Improvements. — Tradewater River, Ky., Lock No. 2, Green River, at Rumsey, Ky., 
2470; Green River, above mouth of Big Barren River, Ky. (Lock No. 5), 2473; 
operating and care of locks and dams on Green and Barren rivers, Ky ., 2475 ; Rough 
River, Ky., 2481 ; Kentucky River, Ky., 2484 ; operating and care of locks and dams 
on Kentucky River, Ky., 2489; Licking River, between Farmers and West Liberty, 
Ky., Big Sandy River, W. Va. and Ky., 2498; Levisa Fork of Big Sandy River, 
Ky., 2503; Tug Fork of Big Sandy River, W. Va. and Ky., 2505; Guyandotte River. 
W. Va., 2508 : Little Kanawha River, W. Va., 2510; operating and care of lock and 
dam on Little Kanawha River, W. Va., 2^11. 

Examinations. — Licking River, Ky., for an ice harbor and lock and dam near its 
mouth, 2513 ; Guyandotte River, W. Va., 2517 ; Little Kanawha River, W. Va., 2620. 
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PART IV. 

APPENDIX HH. 

REPORT OF MAJ. CLINTON B. SEARS, CORPS OF ENGINEERS. 

IMPBOVEMSNTB. — Harbor at Grand Marais, Minn., 2528; harbor at Agate Bay, Minn., 
2530; harbor at Dalath, Minn., 2533; harbor at Superior Bay ana St. Louis Bay, 
Wis., 2549 ; harbor at Ashland, Wis., 2554 ; harbor at Ontonagon, Mich , 2557 ; Eagle 
Harbor, Mich., 2560; waterway from Keweenaw Bay to Lake Snperior, Mich., 2561 
harbor at Marquette, Mich., 2571; harbor of refuge at Grand Marais, Mich., 2576 

Examinations and Surveys. — Harbors of Superior, Wis., and Duluth, Minn., 2579 
mouth of Iron River, Lake Superior, Flag Lake, and mouth of Flag River, Wis. 
^80; AUouez Bay, Wis., 2584; canal connecting Lake Superior and Mississippi 
River, 2587. 

Harbor Lines. — St. Louis Bay, around Grassy Point, Minn, and Wis., and along 
St. Louis River above Grassy Point as far as Spirit Lake, 2588. 

APPENDIX II. 

REPORT OF CAPT. CARL T. PALFREY, CORPS OF ENGINEERS. 

Improvements. — Manistique Harbor, Mich., 2592; Cedar River Harbor, Mich., 2593; 
Menominee Harbor, Mich, and Wis., 2595; Menominee River, Mich, and Wis., 
2599; Oconto Harbor, Wis., 2600; Pensaukee Harbor, Wis., 2602; Green Bay Harbor. 
Wis., 2603; Sturgeon Bay and Lake Michigan Canal, Wis., 2606; operating ana 
care of Sturgeon Bay and Lake Michigan Canal, Wis., 2612; harbor of refuge at 
entrance of Sturgeon Bay and Lake Michigan Canal, Wis., 2614; Ahnapee Harbor, 
Wis., 2617; Kewaunee Harbor, Wis., 2620; Two Rivers Harbor, Wis., 2623; Mani- 
towoc Harbor, Wis., 2626; Sheboygan Harbor, Wis., 2630; Port Washington Har- 
bor, Wis., 2634 ; harbor of refujj^e at Mil waukee Bay, Wis. , 2637 : Milwaukee Harbor, 
Wis., 2640; Racine Harbor, Wis., 2645; Kenosha Harbor, Wis., 2649; Waukegan 
Harbor, 111., 2653; Fox River, Wis., 2657; operating and care of locks and dams on 
Fox River, Wis., 2666; removing sunken vessels or craft obstructing or endangering 
navigation, 2681. 

Examinations. — Oconto River, Wis., 2681; Whitefish River, Mich., for a harbor at 
mouth in Little Bay de Noc, 2684. 

Harbor Lines. — Milwaukee River at Milwaukee, Wis., 2686; Fox Kiver along the 
city fronts of Green Bay and Fort Howard, Wis., 2687. 

APPENDIX J J. 

REPORT OF MAJ. W. L. MARSHALL, CORPS OF ENGINEERS. 

Improvements. — Chicago Harbor, 111., 2693; Calumet Harbor, III., 2701; Calumet 
River, HI. and Ind , 2706; Illinois River, 111., 2714; operating and care of La 
Grange and Kampsville locks and dams, Illinois River, 111., 2723; Illinois and Mis- 
sissippi Canal, 111., 2726, 2770. 

Survey. — Calumet Harbor, 111., 2771. 

APPENDIX K K. 

REPORT OF LIEUT. COL. G. J. LYDECKER, CORPS OF ENGINEERS. 

Improvkments. — Michigan City Harbor, Ind., 2776; St. Joseph Harbor, Mich., 2782; 
8t. Joseph River, Mich., 2786; South Haven Harbor, Mich., 2787; Saugatuck Har> 
bor, Mich., 2790; Holland (Black Lake) Harbor, Mich., 2793; Grand Haven Harbor, 
Mich., 2795; Muskegon Harbor, Mich., 2799; White Lake Harbor, Mich., 2802; 
Pent water Harbor, Mich., 2804; Lndington Harbor, Mich., 2806; Manistee Harbor, 
Mich., 2808; harbor of refuge at Portage Lake, Manistee County, Mich., 2811; 
Frankfort Harbor, Mich., 2813; Charlevoix Harbor, Mich., 2816; Petoskev Harbor, 
Mich., 2818 ; dredging at harbors on east shore of Lake Michigan, 2822 ; cliebovgan 
Harbor, Mich., 2823; Alpena Harbor (Thunder Bay River) Mich., 2826; Saginaw 
River, Mich., 2828; harbor of refuge at Sand Beach, Lake Huron, Mich., 2831; 
Black River at Port Huron, Mich., 2834; mouth of Black River, Mich., 2836; Clin- 
ton River, Mich., 2837; Rouge River, Mich., 2839; turning basin in Rouge River, 
Mich., removing sunken vessels or cruftobstrncting or endangering navigation, 2840. 

Examinations. — Kalamazoo River, Mich., 2841; Kawkawlin River, Mich., 2846; 
Tittabawaasee River, Mich., 2848; Shiawassee, Bad, and Flint rivers, Mich., 2852; 
Clinton River, Mich., 2857. 
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APPENDIX L L. 
KEPORT OF COL. O. M. POE, CORPS OF ENGINEERS. 

Improvements. — Ship channel connecting the waters of the Qreat Lakes between 
Chicago^ Dulath, and Bnffa]Oy2859; operating and care of St. Marys Falls Canal, 
Mich., 2867; St. Marys River at the Falls, Mich., 2888; Hay Lake Channel, St. 
Marys River, Mich., 3048; St. Clair Flats Canal, Mich., 3063: operating and oare 
of St. Clair Flats Canal, Mich., 3064; Detroit River, Mich., 3066. 

Harbor Lines. — Lake St. Clair, Mich., from lower end of Grossepoint to Milk River, 
3069. 

PART V. 
APPENDIX M M. 

REPORT OF LIEUT. COL. JARED A. SMITH, CORPS OF ENGINEERS. 

Improvements. — Monroe Harbor, Mich., 3071; Toledo Harbor, Ohio, 3074; Port 
Clinton Harbor, Ohio, 3081; Sandusky Harbor, Ohio, 3083: Sandusky River, Ohio, 
3091; Huron Harbor, Ohio, 3092; Vermilion Harbor, Ohio, 3096; Black River 
Harbor, Ohio, 3097; Cleveland Harbor, Ohio, 3100; Fairport Harbor, Ohio, 3107; 
Ashtabula Harbor, Ohio, 3113; Conneaut Harbor, Ohio, 3117. 

Survey.— Ashtabula Harbor, Ohio, 3122. 

Harbor Lines.— Cleveland Harbor, Ohio, 3127; Fairpprt Harbor, Ohio, 3130. 

APPENDIX N IJ. 
REPORT OF MAJ. E. H. RUFFNER, CORPS OF ENGINEERS. 

Improvements. — Erie Harbor, Pa., 3135; Presque Isle Peninsula, Erie Harbor, Pa., 
3142; Dunkirk Harbor, N. Y., 3143; Buffalo Harbor, N. Y., 3146; survey and plan 
for cxtendingthe present outer breakwater at Buffalo, N. Y., to Stony Point, 3149; 
Tonawanda Harbor and Niagara River, N. Y., 3162; Niagara River from Tona- 
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a»9njal bepoet of the missouri river commission fob the 

fiscal team ending june so, 18m, 

Office Missouri Biysb Comhissiost^ 

at LouiMj Mo^ Jitnt 3Qy 1895. 

8i&: Ihe MisBoari !River GommisBion beg leave to aubuiit beuawitla 
thfiir aomial repoct for the fiscal year ending June 30^ 180di 

APPBOPBIATIONS AND AI^LOTBTBIfTS. 

19ie aondrj cml bill of August 18, 1894, and the river and harbor 
bill o£ August 17, 1894, contained the following items of appropriation : 

Uador MumiuiRimr Commteioii: For improyiiig MiaMaii River from its moutii 
W- tiK» Boaih luM oi Sioux City, lowa^ ixuiluaing Balanaa. olorioal, offloe, trav«linf|f, 
and miscellaneonB eKpenaea of tlie Missouri River Commission, sorveys, permjuieat 
bench marlCB and gaoges, seven hundred and fifty thousand dollars, fifty thonsand 
deUtov^ wkieh nray be used for removal of snags and other like obstnietions in the 
IJiwanii* Slfvr ateve &U>ax City, lowfti from the south Hue thereof) to be expended 
mdev the diceotioiiof the Secretary, of War. 

Jlisaonri River, from its mouth to the lower limits of Sioux City, Iowa: The Mis- 
sonri River Conmiission is authorized and directed to expend from tne appropriations 
for the iofprovement of said river seventv-five thousand dollars in the rectification 
of the vitwB at Omaha.. Nebraska; tiiiity^-five thousand dollaiB at Atchiaonv Kansas; 
aadilillii thousand dollars at St. Joseph and other localities on the rivec in the State 
of. Miflsoari where the. Commission may deem such improvement necessary. 

Improvinff Gasconade River, Missouri: Continuing improvement, five thousand 
dollsfs; and improving Osage River, Missouri: Continuing improvement^ forty-six 
thowdi dollMi, to be CBpended by Idie Missouri River Commission. 

The sums thus appropriated, of which $751,000 was available fbr 
work under the Oommission, were allotted as follows: 

mpROvmo Kiasouu. btvsr f«9m mooth to sioux city, xowa. 

[▲•I:«f Avgmft tft lflM« a»modifled by a«t of Afmost 17, 18S4.] 

Wsi syt emattc i mp rot e ment in first reach $150,006 

For operating sni^ beat. 46,000 

For office and travriing ei^enses and salaries of Commission «... 20, 000 

For surveys, flanges, physical data, and publications 2K), 000 

Pimr reetiftcation of the river at Omaha, Nebr. (specific appropriation) 75, 000 

>'or rectification of the river at Atchison, Kans. (specific appropriation) 95, 000 

i!orreetifioatlonef the river at St. Joseph, Mo 22,000 

For lectiAcation of the river at Leavenworth, Kans ..««. 28,000 

nomovxifo osaxw mvsa, masouni ▲nd kaitsao. 

lAet of Angnst 17, 18d4.] 

For construcHon of lock and accessories $44,200 

PtTenaggtng operations • 1,000 

BnBexamJMrtioii of the stream • 800 

mPBOYING OASCONADB RIVER, MISBOURI. 
(Aot of Angiut 17. 1894] 

Bs—irnl ef siMiga aad other obatmetjans, etc $4,500 

Examination of the stream from mouth to Arlington 500 

3857 
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SURVEYS AND EXAMINATIONS. 

Topographical survey. — A party was organized, and assembled at 
Jefferson City, Mo., October 20, 1894, for the purpose of beginning a 
complete topographical survey of the Missouri River Valley between 
Sioux City, Iowa, and the mouth of the river, a distance of 806 miles. 

The survey is intended to cover thoroughly all of the valley within 
about 1^ miles of the river, except where the bluffs approach nearer, 
and to locate the line of the bluffs in all cases, even where this line is 
several miles away from the river; the low ground to be contoured at 
6-foot intervals, the bluffs at 20-foot intervals; the party to be subsisted 
on a quarter boat, which is to be floated downstream as the work 
progresses. 

The work was begun near Jefferson City on account of the shortness 
of the remaining working season and the desirability of having the 
season's work end near one of the Commission's boat yards, where the 
party's quarter boat and outfit might be cared for during the winter. 

The party was placed in charge of Assistant Engineer C. M. Winchell, 
whose appended report (Appendix D) gives the details of the season's 
work. The work extended from the head of Stanley Island to secondary 
triangulation station ^^Fey," 1 mile below the mouth of the Gasconade 
Biver, or a river distance of 54 miles, and was closed on December 19. 

During the winter and spring the results of the above survey were 
platted on three large detail maps (scale, 1 inch =1,000 feet). 

Assistant Winchell and party again took the field May 21, 1895, to 
continue this survey, and at the close of the fiscal year had reached 
Fiddle Creek, Missouri, 47 miles (river distance) below station ** Fey." 

It is proposed during the current season to continue this survey to 
the mouth of the river; then to tow the quarter boat and party to a 
point at such distance above Stanley Island as can be covered during 
the remainder of the working season. In this way the party will close 
their season's work only 18 miles above the Ewing boat yard, where the 
boat and outfit can be cared for during the winter. 

Mapping. — ^The series of maps of the Missouri Biver, survey of 
1889-1893, extending from its mouth to Three Forks, Mont, intended 
for photolithography, has been completed. The series comprises 84 
inch-mile maps (Kos. 1-83 and an additional map. No. 28a, found to be 
necessary to show topography outside the limits of Nos. 28, 29, and 30) 
and 9 index maps, geographically projected f^om published data of the 
Commission's secondary triangulation. A title page and table of dis- 
tances and of conventional signs are yet to be prepared. 

Of the above maps, inch-mile maps Nos. 28-38 and No. 28a, covering 
a river distance of 311 miles, and index maps Nos. 4 and 5 have been 
completed within the fiscal year. 

Printed editions of inch-mile maps Nos. 31-53, 55, and 57-60 and of 
index maps Nos. 6-8 have been received during the year. Proofs of 
inch-mile maps Nos. 29 and 30 have been received, corrected, and 
returned for printing. 

The comparative map referred to in the last annual report of the sec- 
retary of the Commission, on which are to be platted, one above another, 
the results of annual surveys of the Jefierson City reach from Clays- 
ville to Isbell, is completed for the years 1890, 1891, 1892, and 1893. 

Considerable miscellaneous mapping work in addition to the above 
has been done. 

AH mapping work has been under supervision of Assistant Engineer 
O. B. Wheeler. 
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LeveU. — ^Tbe list and descriptions of all the Com mission's bench marks 
from the mouth to Sioux City, Iowa, and from Fort Benton, Mont., to 
Three Forks, Mont., referred to in the last annual report of the secre- 
tary of the Commission, has been completed for publication. 

A profile chart showing discrepancies between the Commission's 
direct and reverse precise level line of 1892 between St. Joseph, Mo., 
and Sioux City, Iowa, has been prepared. 

Special surveys. — Special surveys or examinations at Omaha, Nebr., St. 
Joseph, Mo., Atchison, Kans., Leavenworth, Kans., Kansas City, Mo., 
and Arrow Eock, Mo., are noted under ** Construction." 

In March, 1895, a survey was made by Assistant Engineer O. H. B. 
Turner to locate and determine the effect of certain obstructions, con- 
sisting of remains of false work, under the railroad bridge at Glasgow, 
Mo. 

An examination of the Gasconade Biver is in progress. (See report 
on that river.) 

Tl^e following special surveys were made under the direction of the 
division engineers during the year : 

Head of Stanley Island, Missouri, to foot of St. Anbert Bend. 
Month of the Anxvasse River, Missouri, to foot of Chamois Bend. 
Site of proposed bridge at Jefferson City, Mo. (two surveys). 

In addition to the above, special surveys to ascertain changes in 
channel and shore lines, due to works of improvement, were made, and 
the regular sounding on the established ranges in the reaches under 
improvement was kept up. 

Gauges and physical data. — ^Twenty-three permanent gauges have been 
maintained on the Missouri Biver throughout the year. All these have 
been read twice daily, and the readings forwarded weekly to this office. 
The gauges, with the exception of that at De Witt, Mo., have been main- 
tain^ in fair condition by the observers. At De Witt the gauge was 
partially destroyed in January, 1895, by the Wabash Eailway Company 
in revetting the bank at the location of the gauge, and temporary 
gauges have had to be used for low- water readings. A new gauge will 
shortly be erected at this point. At Brown ville, Nebr., due to a radical 
change in the channel, the water at low stages is at some distance from 
the gauge, and temporary gauges on bars have been used at such times. 

Two temporary gauges have also been maintained throughout the year 
by Division Engineers Yonge and Fox in connection with the improve- 
ment work in first reach. The readings of these gauges have been sent 
regularly to this office. Through the courtesy of Gapt. H. F. Hodges, 
Corps of Engineers, readings have also been received weekly through- 
out the year from the gauges at Fort Benton, Mont., and Bismarck, 
N. Dak. ; and, for a portion of the year, from those at Wolf Point, Mont., 
Fort Buford, ^. Dak., and Running Water, S. Dak. 

Only one tour of gauge inspection has been made during the year, 
it having been impossible to spare the services of an assistant engineer 
for more frequent tours; but it is proposed to send out an assistant on 
au inspection tour soon. 

The pilot bulletin service, exhibiting the daily stage of the river at 
all the Commission's gauges from Kansas City to the mouth, was dis- 
continued for the winter at all points except Kansas City on November 
30, 1894, and was resumed April 1, 1895. At Kansas City, at the request 
of local steamboat men, it was continued until January 11, 1895, and 
was resumed forty-two days afterwards, ice having prevented river 
traffic in the meantime. 
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The inaTuiscript of a pamphlet of Missouri River stages for the years 
1890-1894 has been prepared for publication. 

Final hydrographs for the years 1890-1894 have been completecL 

On the Osage River, the four gauges formerly maintained by Mjy. 
Charles J. Allen, Corps of Engineers, have, since January 15, 1895, 
been maintained by the Commission, the system of reporting the read- 
ings being modified to conform with the system in use on the Missoori. 

Full details of the year's gauge work will be found in the report of 
Assistant Engineer A. H. BlaivSdelL (Appendix E.) 

Assistant Engineer J. A. Seddon has continued thestudy of reigimen, 
as outlined in his last annual report, and, for the reasons there stated, 
this study has been mainly followed in data of the Ijower Mississippi, 
where it is furnishing the means of reaching some definite conclusion& 

CONSTRUCTION. 

Special surveys or examinations on which to base projects fbr the 
expenditure of the appropriations made by act of August 17, 1894, for 
work at Omaha, Atcliison, and St. Joseph and other localities in Mis* 
souri, were made by Assistant Engineer J. C. Meredith in October and 
November, 1894, at Omaha, Nebr., St. Joseph, Mo^ Atchison, Elans., 
Leavenworth, Kans., Kansas City, Mo., and Arrow Kock, Mo. 

TheCommission decided to recommend the allotment, from the $50,000 
appropriated for work at St. Joseph and other localities in Missoon, of 
$22,000 for work at St. Joseph and of $28,000 tor work on the Missouri 
side of the river near Leavenworth ; and their projects for work at these 
points, with those for work at Omaha and Atchison, received the 
approval of the Secretary of War December 27, 1894. 

It was decided to place these works under the direction of iHie secre- 
tary of the Commission and in local charge of a division engineer, whose 
office should be established at Council Bluffs, Iowa. Assistant Mere- 
dith was chosen for this position. The office at Council Bloffis was 
opened in February, 1895. 

Omaha, Nebr, — The approved project provides for repairing the 
Council Bluffs revetment, ami for masking, by a system of permeable 
dikes, the "pocket" that had been formed in the bank line just above 
the Interstate Bridge. This i)ocket, by interrupting the regularity of 
curve of the bend, produced a varying and unfavorable approach to 
the bridge. The dikes provided for are a longitudinal dike, 2,600 feet 
long, with a shore arm at the upper end, three interior cross dikes con- 
necting the longitudinal dike with the shore, and three independent 
cross dikes below the .longitudinal dike and extending out to the line 
of this dike prolonged. 

The repair of the revetment was <».ompleted April 1, 1894. 

Bids were opened February 21, 1895, for the principal items of mate- 
rial needed for the dike work, and contracts made with the lowest 
reliable bidders. All of tlie material was to have been delivered by 
June 30, 1895; but the contractor for lumber and piling has failed to 
complete delivery within the time specified. This has greatly delayed 
the construction of the dikes. 

Work has been done on the upper portion of the longitudinal dike, 
on the three interior cross diki^^s, and on two of the independent cross 
dikes. A full description of the work done and plant employed is given 
in the appended report of Division Engineer Meredith. (Appendix P.) 

8t Joseph^ .¥o.— The approved i)rqiect contemplated the complete 
. repair of the revetment in Bon Ton and Belmont bends. 
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The examiBation of October^ 18d4, showed that there then existed 
several breaks in each of these revetments, aggregating about 1,430 
feet in length in Bon Ton Bend and about 325 feet in Belmont Bend, 
which latter amount and about 930 feet of the Bon Ton breaks con- 
aiBted only in the destruction of the grade and the removal of rock 
fiDnmog the iipi>er bank protection. 

Work was carried on, with some interruptions, from March 16 to 
May 11, at whieh time the repadr of the above breaks had been com- 
pleted. An inspection of the work shortly after indicated the necessity 
of repairing a break that had lately developed at Hike lower end of the 
Belmont revetment. The repair of this break having been completed 
May 22, the foree was disbanded and the local office closed. 

A anrplna of about 1,100 cubic yards of rock, distributed along these 
nyetmanta, remains avaUable for future smaU repau*s. 

Full detatls-of the work dcme will be found in the appended report of 
Division Engineer Meredith. (Appendix G.) 

Aie hi mny JTchm. — ^The formation of a cut-off opposite Doniphan in 
July, 1881, has given rise to excessive slopes and a very unstable regi- 
in thiareaeh for aeonsiderabledistance below and above the cut-off. 
efoeion has oocuiTcd in the reach, resulting in the washing away 
of alMHittwo^birds of the high ground of Atchison Island and the for- 
mation of a bend in the left bank above Atchison, with the destruction 
of the former railroad approaches from the north to the Atchison 
Bridge. fTearly all the dikes that formerly protected this portion of 
tibe left bank have been flanked and destroyed, and the moving down 
of the bend threatened the east approaches of the bridge. The com- 
plete eromon of Atchison Island will, it ia thought, cause the channel 
to leave the eaet bank and follow the bluffs on the Atchi»on side, 
giving a favorable approach to the bridge and relieving the threatened 
interests on the east bank. 

The approved project provides for attempting to hold the east end of 
the bridge antU Atchison Island can wear away; $20,000 to be expended 
in strengthening tlie present revetment just above the bridge, and in 
extending it as far upstream as the funds will permit; and $15,000 to 
be reserved i»r use in an active defense at high water or at other times 
when needed. 

Daring 1<8M and in. January, 1895, considerable work had been done 
by tlie railroad companies whose property was endangered and by the 
fairidgB company in endeavoring to prevent furtlier erosion in the bend. 
The bridge company having requested that the further funds which 
they intended to devote to bank protection might be expended jointly 
with the funds appropriated by Congress, arrangements were made with 
Mr. N. D. Todd, recdver of the company, whereby the latter should 
famish without cost to the United States the brush and stone required 
for the proposed revetm^it. By this arrangement the funds available 
permitted the construction of 6,302 linear feet of mattress from 100 to 
120 feel in width, with a mattress header 150 feet in width and extend- 
ing back 100 feet from the bank. During the present month the erosion 
jns^ above the head of the mattress has necessitated the further exten- 
fliaii of this mattress header inland tbr a distance of 200 feet. 

The work of revetment construction began February 5, and, with the 
ezeeption of the above-mentioned work done in June, was completed 

From February 5 to 28 mattress weaving was done on the ice. This 
■Mithod of working^ though somewhat experimental and hazardous, 
pfoved very suceessful. It was found that mattresses could be woven 
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in this way mncli more rapidly than by the use of floating plant, and all 
the mattress constructed on the ice was sunk without loss. 

The balance remaining to the credit of this appropriation it is pro- 
posed to devote to defense of the revetment when required. 

No great rise of the river having occurred this year at Atchison, as 
large an amount of erosion at Atchison Island a« was hoped for has 
not taken place. 

Full details .of the work done are given in the appended report of 
Assistant Engineer Meredith. (Appendix H.) 

Leavenworthj Kahs. — The bifurcation of the channel below the Fort 
Leavenworth Bridge threatened the east approach of the new bridge 
at Leavenworth. To protect this approach the bridge company have 
constructed a curved dike extending from the east abutment of the 
bridge to the main left bank above. Considerable scour occurred at 
every high water along this dike, particularly at the sali^it, necessi- 
tating large expense for maintenance. 

The approved project provides for the construction of two dikes 
extending oat from the east shore below the Fort Leavenworth Bridge 
and above the head of the middle ground, so as to reduce the amount 
of water passing through the east chute, and thereby relieve the danger 
to the east approach of the Leavenworth Bridge and produce a more 
favorable approach of the river to this bridge. 

Bids were opened February 21, 1895, for the principal items of mate- 
rial needed for the dike work, and contracts made with the lowest 
reliable bidders. All of the material was to have been delivered by 
June 30, 1896. 

The contractor for the lumber and piling needed has failed to com- 
plete the delivery of these materials within the time specified. This has 
greatly delayed the dike construction. 

Work on the dikes began May 8, and has continued to date. The 
upper dike is completed and the lower dike about one-half completed. 

Full details of the work done and plant used will be found in the 
appended report of Division Engineer Meredith. (Appendix L) 

SYSTEMATIC IMPROVEMENT OF FIRST BEACH. 

The first reach of the Missouri Biver improvement extends from the 
mouth of the Osage Biver to the mouth of the Missouri, a distance of 
141 miles. Upon this portion of the river, and in accordance with the 
instructions of Congress, the Commision is engaged in carrying out a 
systematic and continuous improvement of the river for purposes of 
navigation. Owing to the lack of a proper heading for the work at 
the mouth of the Osage, it has been necessary to go some 14 miles far- 
ther upstream, to the head of Murrays Bend, to initiate the work. The 
shore of this bend has been revetted to prevent any further movement 
downstream of the channel. Starting from the foot of the bend, the 
river, by suitable contraction works, is held against the right-hand 
bluffs at and below Jefferson City as far as the upper mouth of the 
Osage Biver, a distance of 12 miles. From this point it is led between 
a double system of contraction works throngh the shoals outside of 
Dodds Island to a contact with the detached bluff at Gdte Sans Dessein, 
and thence by the same means to a contact with the right-hand bluffs 
near Isbell Station, 7 miles below Osage Point. Thence for a distance 
of 3 miles the river follows these bluff's. The crossing into St. Aubert 
Bend is controlled by a group of dikes to be constructed opposite the 
head of this bend, and the river will then be led along the revetted 
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bank of this bend, and also of St. Anbert Island, till it returns to the 
right bank in Chamois Bend. The bank of this bend is revetted and 
a group of dikes near the head directs and holds the river against this 
revetted bank. From Chamois Bend the river crosses to Portland and 
is thence held against the rocky left; hand shore by a series of dikes on 
the other side of the river. Finally, near Bluffton it is again diverted 
to the right bank, where it will impinge against a revetted sbore line 
in Straubs Bend and follow this shore to the mouth of the Gasconade. 
The total distance thus covered is 45 miles. Work has been in progress 
along the whole extent of it, and will, so far as now appears, be nearly 
completed by the end of the coming iiscal year. 

Owing to the exhaustion of the appropriation of 1893 and the late 
date at which the appropriation of 1894 became available, but little 
work was done last season, but as soon as the river opened in the 
spring work was resumed and was vigorously prosecuted to the close 
of the fiscal year. For convenience of administration the work is 
divided into the Osage division, in chai^ge of Assistant Engineer S. H. 
Tonge, and the Gasconade division, in charge of Assistant Engineer 8. 
W. Fox. The Osage division includes all work from the head of Hur- 
rays Bend to St. Aubert Bend, the Gasconade division all work from 
this i>oint to the Gasconade Eiver. All work on the first reach is under 
the immediate charge of the president of the Commission. 

OSAGE DIVISION. 

Murraya Bend revetment — This revetment has needed some slight 
repairs during the year, mainly to the stone paving of the upper bank, 
which in some places showed a tendency to sink under wave and eddy 
action. 

Cedar City dikes. — ^The upper dike of this system was never entirely 
completed. Two gaps of 125 feet and 80 feet, respectively, which had 
been inaccessible during the process of construction and since, were 
closed by a fence of posts and wire cable covered with wire netting. 
Daring the coming season it is proposed to extend these dikes slightly 
and strengthen their outer ends, to build two short dikes between them, 
and to build a long oblique dike (E) to more effectually close the chan- 
nel which formerly existed along the left bank. 

Dikes P and Q. — This group of dikes, situated nearly opposite the 
mouth of Boggs Creek, was intended to cut off a channel which followed 
the left bank from Cedar City to Harlands Island, and to force the 
whole river along the right-hand bluffs. These dikes were never com- 
pleted. Their extension to the full length contemplated is part of the 
project of this year. 

JDikes i, ^, 3j 9, 10^ and 11 (near Ewings Landing). — Dike 3 was 
extended 169 feet during the year, and small extensions of the other 
dikes of the system are contemplated for this season, as well as the 
revetment of the towhead opposite Ewings Landing. 

Dikes 13, 13 A, 13 B, and 14, in front of Harlans Island, require 
slight extensions, which will be made this year. 

Dikes 17 B and 17 C are two short dikes on the right bank above 
Dike 17 A, and which it is proposed to construct this season to lessen 
the strain on Dike 17 A. 

Below these dikes Osage Chute leads off to the right and joins the 
Osi^e Biver, of which at certain stages it forms the mouth. The Com- 
mission have not deemed it necessary to close this chute by a high 
dam, but have sought to divert the flow of the Missouri to the north of 
Dodds Island by the system of Dikes 17 A, 18 A, and 19 A along the 
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The boat then worked up to Bearing Landing, 140 miles ftom the 
mouth; turned back on October 31 and reached St. Louis Novembers. 
The boat was held ready for any further calls for work till the end of 
November. December 1 she was laid up for the winter at Padncah, Ky. 
She was again put in commission March 5, and returned to the Mis- 
souri Biver March 14. By April 20 she had worked up to Kansas 
Oity, Mo., 391 miles from the mouth, and then turned back, reaching St. 
Louis May 11, On May 16 she reentered the Missouri River, worked up- 
st3*eam 286 miles ; turned back on May 30 and reached St. Jjouis June 7. 
The water being then too high for effectual work, the boat was laid up 
temporarily. 

Table of work done hy the U, S. snag boat C, B, StUer during fiscal year ending June 

30, 1895. 



Name of river. 



Ohio 

Miwissippi. 
MUsouri • . . 

Total. 



Sna^ destroyed. 



i Estimated 

Number. It^^ggJ a^Jgo 
ponndii. 







1,976 







21,350.5 



1,975 21,350.5 



Trees 
cut. 







820 



826 



Drift 
pUesie- 
moyed. 






4 



Miles 
run. 



100 

550 

2,100 



2,750 



The appropriation act of March 2, 1895, contained the following item 
of appropriation : 

Under Missouri River Commission: For improving Missonri River from its month 
to Sioux City. Iowa, inclnding salaries, clerical, office^ traveling, and miscellaneous 
expenses of the Missouri River Commission, surveys, permanent bench marks, and 

gauges, seven hundred and fifty thousand dollars : Provided, That forty thousand 
oUars ther(M)f shall be expended, under the direction of the Secretary of War, for 
the extension of the improvements for the protection of the banks of the Missouri 
River in front of Sioux City and on the Iowa side of the river. 

The $710,000 available for expenditure by the Commission has been 
allotted as follows: 

For systematic improvement in first reach $610, 000 

Foroperatinff snag boat 40,000 

For office and traveling expenses and salaries of Commissiou 25, 000 

For surveys, gauges, physical data, and publications 35, 000 

OSAGE AND GASCONADE RIVERS. 

The Commission's projects for the expenditare of the sums appropri- 
ated by the act of August 1 7, 1894, for work on the Osage and Gasconade 
rivers were approved by the Secretary of War December 15, 1894. On 
January 15, 1895, Maj. Charles J. Allen, Corps of Engineers, who had 
previously been in charge of these works, transferred to the Commission 
the unexpended balances of former appropriations for these rivers and 
the property pertaining thereto. 

Osage River. — The project for improvement of this stream, adopted 
in 1871, has consisted in the removal of obstructions to navigation, such 
as snags and leaning timber, and in deepening channels over shoals by 
means of dredging, and the construction of cross and wing dams to 
concentrate the water over the shoal places. 

' The original estimated cost of the project was $230,000, but after 

that i)roject was adopted the extent of river for which appropriations 

were jnade covered more ground than was originally considered, and 

-/fer a nataber of ye&ra past no estimate of cost of the improvement by 
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removal of snags, shoals, etc., appears to have been rendered in annual 
reports. 

The first efforts at improvement after the General Government 
assumed charge in 1871 were expended in dredging on the shoals. 
After this the method pursued consisted in the construction of dams 
and training walls aud removal of suags, leaning timber, etc. 

The construction of a lock and dam near the mouth of the river was 
authorized by the river and harbor act of September 19, 1890. The 
estimated cost of the lock and dam, as given in the Annual Beport for 
1892, was $200,000. 

An improvement of a portion of the river was undertaken by the 
State of Missouri a number of years before the General Government 
assumed charge in 1871. This improvement consisted of wing dams 
built out from tbe banks to concentrate the flow of water in a narrow 
channel, with a view to securing an increase of depth through scour. 
These dams, however, were not kept in repair, and they did not secure 
the results desired. 

Before improvement of the river was undertaken by the Government 
the channels were so obstructed by snags, trees, and shoals as to make 
navigation precarious at high stages of water and almost impossible in 
some portions of the river at low- water stage. 

Every high stage of water carries more or less snags into the chan- 
nel, besides causing scour of banks, resulting in obstructions which 
have to be removed. 

The amount expended by the General Government upon the improve- 
ment to June 30, 1894, was $219,212.75. 

It resulted in benefiting navigation on the river through removal of 
snags, leaning trees, shoals, etc., from its mouth to Mill Shoal, a dis- 
tance of about 245 miles. 

In September, 1894, a party of 12 men, provided with skiffs, a horse 
capstan, tackle, teams, dynamite, and axes aud other tools, left Osage 
City (at the mouth) and, proceeding upstream, cleared the river of 
snags and overhanging trees as far as Monegaw Springs, 242 miles 
above the mouth. They arrived at Monegaw Springs in the latter part 
of November, where the party was disbanded, the outfit being shipped 
by rail to Osage City. The snags were removed by direct pulling of 
t^ms or by use of the capstan. 

The work done was as follows: 

SnsfiB removed from the channel •. 279 

Bocks removed from the channel 66 

Overhanging trees felled 559 

Drift trees cut up 561 

Stiunps grubbed out 26 

Stamps cut off 16 

The amount expended on this work during the fiscal year was 
$4,040.91. It resulted in quite thoroughly clearing the river of such 
obstructions as far up as Monegaw Springs. 

At the beginning of the year Mr. Theo. Schoonmaker, assistant engi- 
neer on the construction of the lock, was engaged in an examination, 
begun in June, 1894, of the site of the proposed lock, including bor- 
ings, for the purpose of obtaining data from which to make a complete 
estimate of the cost of the lock, the estimate of 1892 having been only 
approximate, and made without sufficient data as to cost of foundation. 
The examination was completed early in July, 1894. It was found that 
no change of location of the proposed lock was desirable. 

In September, 1894, a line of levels was run from theloct ^vlo^ \.o \}ji<^ 
mouth of the Osage to check the levels run previoua\y. A^i^xo^V^Cil 
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the river from the lock site to the month, aud down through ^0«age 
Chute to Bonnots Mill, was made to assist in determining the 'pfef^er 
elevation for the lower miter sill. 

Based on information obtained from the above surveys the plaBS for 
the lock were revised, and specifications covering a portion of the lock 
work aud estimates for the whole were prepared in accordance with the 
new plans. The plans and specifications were approved by the "Chief 
of Engineers April 5, 1896. 

In November, 1894, a plane-table survey was made h*om the site 
selected for the lock and dam to a point about 30 miles above to ascer- 
tain the additional amount of land that would be overflowed, due to a 
stationary dam of 10.5 feet lift, should the river reach the highest 
recorded flood stage. The results of this survey showed that such a 
dam would, at the above stage, cause an additional overflow of ^36 
acres within the limits of the survey, or an increase of about 20 per 
cent in area of land flooded. In view of these results the Commission 
decided February 11 that a modification of the plans of the dam to 
provide for a stationary dam of less lift than I0.«5 feet and upon this a 
low, movable dam to bring the lift to 10.5 feet when raised would be 
advisable. It is proposed during the current season to make a complete 
examination of the site of the dam, and to prepare new plans and 
estimates of cost in accordance with the above decision. 

By an act approved March 15, 1895, the legislature of the State of 
Missouri ceded to the United States jurisdiction over certain land 
acquired by the latter in January, 1894, lying on both sides of the river 
at the site of the proposed lock and dam. About 2 acres of additional 
land ou the left bank will be needed for the service of the lock. 

Plans and specifications for a lock house, office, and outbuildings 
having been prepared and approved, bids for their construction were 
opened February 21, 1895. On March 27 a contract was entered into 
with lilatthew J. Brennan, the lowest bidder, for the construction of 
these buildings for the sum of $2,826.25; the delay in entering into 
contract having been caused by the late passage of the above act. The 
buildings were completed and accepted June 26, 1895. The work has 
been well done in all respects. 

Bids were opened May 18, 1895, for constructing so much of theh>ek 
as it was thought could be built with the funds available (the amount 
of work covered by the above specifications). A contract was entered 
into for this work June 20, 1895, with McGee, Kahmann & Co., the low- 
est bidders, whose bid, $73,990, was much less than had been estimated 
for the work. Preliminary work under this contract has been begun, 
but the present high water will probably render it impossible to begin 
actual construction for some weeks to come. 

Based ou such data as we now have, it appears that the probable 
total cost of the lock and accessories will be about $190,000, and of 
the dam about $75,000, or a total of $265,000, as against the estimate 
of $200,000 submitted in 1892. For reasons above given this latter 
estimate could only be regarded as approximate. 

A revised estimate of the cost of completing the lock and dam will 
be made as soon as some additional cross sections can be taken at the 
site of the dam and when the details of the combined stationary and 
movable dam are decided on. The above estimate of $265,000 may 
thereby be somewhat modified; but it is safe to say that $140,000 can 
be profitably expended during the fiscal year ending June 30, 1897, in 
completing the lock and dam, in removal of snags and other obstruc- 
tions, and in improvement of the worst shoals. 
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For details of work done pertainiog to the coustraction of lock aod 
dam and accessories, see appended report of Assistant Engineer 
Schoonmaker. (Appendix L.) 

It is proposed to devote the available balances to the purposes for 
which allotted, the snagging and survey work to be done in the current 
season. It is thought that the foundation for the lock can be completed 
this season. 

Gasconade River. — The navigation of this stream before its improve- 
ment was undertaken by the Government was seriously obstructed by 
snags, logs, and leaning timber and at times almost suspended on 
account of numerous shoal crossings. Snags are liable to be found 
after every flood, which also carries more or less drift. The latter is 
apt to be deposited at the shoals or at other points, causing trouble to 
rafts and steamers. 

Improvement by the Government commenced in 1880, and the project 
which was adopted consisted in the removal of snags and logs from the 
channels and of leaning timber from the banks of the river where nec- 
essary and in construction of wing dams and training walls to concen- 
trate the flow of water upon the shoals and thus increase the depth 
over them. 

The estimated cost of the improvement was $50,000, but as new 
obstructions are continually forming it will require appropriations from 
time to time to keep the channel open at low water after the principal . 
work has been done. 

The amount expended on the improvement to July 1, 1894, was 
$49,658.35, which resulted in quite generally freeing the river of obstruc- 
tions from its mouth to Arlington, a river distance of 116 miles. 

From October 2 to November 30, 1804, a small party was employed 
in removing snags, overhanging trees, etc., between the mouth and 
Arlington. The work done was as follows : 

Snags remoYed from the channel 110 

Bocks removed from the channel 2 

Wrack heaps removed from the channel 1 

Orerhan j^g trees felled 23 

Drift trees cat np 10 

Stomps gruhbedup 2 

Stumps cut off * 2 

By this work all snags, etc., that then obstioicted navigation between 
the mouth and Arlington were removed. 

An examination of the river at Pryors Bend, 30 miles (river distance) 
from the mouth of the river, was made by Assistant Engineer J. O. Hol- 
man in September, 1894, who also continued the examination to the 
month. His report showed that serious erosion had been in progress 
at Pryors Island, threatening a cut off through the narrow portion of 
the island. An estimate of the cost of revetting the portion of the 
bank where caving had occurred was submitted with his report. 

In March, 1895, Assistant Engineer L. P. Butler was sent to Pryors 
Island to begin construction of the revetment above mentioned. A 
pile driver belonging to the Missouri River improvement, which had 
been temporarily transferred to this work, was repaired at the Gascon- 
ade boat yard and towed to Pryors Island. A barge for tran8X)orting 
the necessary rock was kindly loaned to the work by Capt. William L. 
Heckmann, who, with Mr. S. M. Lambeth, also furnished free of cost 
the brash and piles required, thus enabling a greater length of revet- 
ment to be constructed than would have been otherwise possible with 
the funds that could be devoted to this work. A total length of 760 
feet of bank was revetted, the character and strength of the revetment 

BNG 95 249 
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for difierent sections being varied to correspond with the exposure of 
the section. In addition to this, 196 piles were driven aloug other 
exposed portions of bank in the vicinity, the piles being furnished by 
the owners of the laud threatened, who. expect to complete at their own 
expense the revetment thus begun. The bend was also cleared of 
snags by this party, 32 snags being removed. The details of work done 
are given in the appended report of Assistant Butler. (Appendix M.) 

A party was organized in the present month to perform the double 
duty of removing snags and other obstructions between the mouth and 
Arlington and to make an examination of the stream between the same 
limits, for which an allotment of $500 from the current appropriation 
had been made by the Commission (approved December 15, 1894). This 
party is in charge of Assistant Engineer Butler, with W. P. Pollard as 
foreman on snagging work. Mr. Butler is instructed to separate the 
survey and snagging pai-ties if found advisable. Work was begun at 
the mouth of the river June 25, and at the close of the month had been 
carried to Powells Dam, 19 miles. 

The amount expended during the fiscal year was $2,661.03, resulting 
in further benefit to navigation. With the balance of funds on hand 
it is proposed to complete the examination and the snagging work to 
Arlington, and to expend the remainder in the improvement of the 
worst shoals, beginning at the mouth. 

The sum of $20,000 can be profitably expended during the fiscal 
year ending June 30, 1897, in continuing removal of obstructions and 
in improvement of shoals. 

RECOMMENDATIONS AND ESTIMATES. 

The current appropriation is the last of the four provided by the act 
of July 13, 1892. The continuous work rendered possible by this 
method of appropriation has enabled the improvement to be carried on 
in a very satisfactory and highly successful manner. 

A stretch af 45 miles, embracing much difficult navigation, has been 
brought fairly under control, and although the final results can not as yet 
be announced, still everything indicates that they will be of great value 
and importance. The work of the coming year will be needed to complete 
the rectification of the river and, after that is done, one or two years, per- 
haps more, must elapse before the new shore lines are sufficiently Duilt 
up to concentrate the discharge and give the increase of depth which ia 
desired and expected. The natural channels on the Missouri are tortuous 
and exceedingly unstable, constantly shifting in position and difficult 
to run by boats of any size, and it is quite safe to say that the delays 
incident to these features are quite as much of a detriment to profit- 
able navigation as any lack of depth of water. The work so far 
executed shows that these evils at least can be substantially eliminated, 
the channel can be given the shape and direction best suited to naviga- 
tion, and can be kept there. This in itself is a vast improvement. 
Again, the natural channels, or at least the sfaoaler x>ortioD8 on bar 
crossings, fill up more or less when the river rises, so that increase in 
depth at such times is not at all equal to the rise of the water surface. 
In the rectified channels no such fill occurs, so that the full benefit of 
the rise in surface becomes available. This is another great gain. As 
to the depth which will ultimately prevail at low water throughout the 
rectified river, it is yet too early to speak definitely. Time must be 
allowed for the accretions to consolidate and build up before the full 
benefits of the contraction of width can be realized. The experience 
obtained from similar works on the Mississippi below St. Louis shows 
that a steady gain from year to year and for many years is to bQ 
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exx>ected as the natural forces S6t in oxieration work out their legiti- 
mate results. It seems, however, beyond question that 6 or 8 feet can 
be certainly counted on, with a strong probability that even better 
results may be obtained. As the natural channels have but 3 feet depth, 
with occasionally only 2^ feet at this same stage, it will be readily seen 
tbat the improvement will be immense. 

Fit>m the mouth of the Gasconade to the mouth of the Missouri is 
110 mfles, and the improvement of this stretch of river is required to 
complete that of the first reach. The net cost of the 45 miles above the 
Gasconade will be when complete about $2,000,000, or at the rate of 
$44,500 -per mile. The Commission do not, however, consider this a 
safe figure to base their estimates on. The work at the Osage Eiver 
mouth was exceedingly difficult and costly; nothiug like it is expected 
at any other point on the river. Again, the work was largely experi- 
mental, and the experience gained will unquestionably render possible 
a very considerable reduction, both in the extent and co^t of future 
work. The Commission are therefore disposed to think that the cost 
of carrying the improvement to the mouth of the river will lie between 
#3,000,000 and $3,500,000, with a strong probability that the lower 
figure will not be exceeded. 

The advantages of the system of appropriation which has held during 
the last four years are so very great that the Commission venture to 
hope that Congress wiQ see fit to continue it for another term of years. 
In fact, unless such should be the case they would expect that the 
estimate given herewith might prove entirely inadequate. 

The estimates herewith submitted for the Osage Hiver are for com- 
pleting the lock and dam at Brennekes Shoal, already authorized by 
acts of Congress, and for removing snags and other obstruction's from 
the river during the fiscal year ending June 30, 1897. If it be the 
intention of Congress that the lock and dam already authorized be 
the first of a series for the improvement of the Osage Kiver, their con- 
struction should proceed in regular order upstream^ and the location 
of the next lock would be about 15 miles above that of the present one. 

The cost of this next lock and dam can not be definitely given at 
present, but it will probably not be less than that of the present one, 
which is estimated at $205,000, this estimate being based on the prices 
obtained for building a portion of the lock now under contract. 

For the Gasconade Biver the Commission are not at present disposed 
to recommend any work other than such as has been heretofore carried 
on, viz, the removal of snags and other obstructions and the improve- 
ment of the various shoals by wing dams and revetment of caving 
banks. The estimate herewith submitted is for work of this character 
during the fiscal year ending June 30, 1897. 

E8TIMATXS FOR CONTINUINO WORKS OF IMFROVBBfENT FOR THV FISCAL YKAR EKDIMO 

JUNE 80, 1897. 

Improving Miflsouri River from mouth to Sioux City, Iowa: 

Office and traveUng expenses and salaries of Commission * $25. 000 

SsTveys, gauges, physical data, and publications 35, 000 

Operating snag boat 40, 000 

Syatematio improvement in first reach 900,000 

$1, 000, 000 

Improviu Osage River, Missouri : 

Comi^etion of lock and dam at Brennekes Shoal 131, 800 

Sm^ging, etc.... 8,200 

140,000 
Improving Gasconade River, Missouri : 

Snagging and improvement of shoals, etc: ^^^y^ 



3972 REPORT OF THE CHIEF OF ENGINEERS, U. S. ARMY. 

Money statements. 

IMPROVING MISSOURI RIVKR. 

July 1, 1894, balance unexpended $31, 342. 71 

Amount appropriated by sundry civil act approved August 18, 1894. . . 700, 000. 00 

Amount appropriated by sundry civil act approved March 2, 1895 710, 000. 00 

1, 441, 342. 71 

June 30, 1895, amount expended during fiscal year 533, 979. 25 

July 1, 1895, balance unexpended 907, 363. 46 

July 1, 1895, outstanding liabilities $142, 683. 82 

July 1, 1895, amount covered by uncompleted contracts. .. 18, 929. 87 

161, 613. 69 

July 1, 1895, balance available 745,749.77 



'Amount that can be profitably expended in fiscal year ending June 

30,1897 * 1,000,000.00 

Submitted in compliance with requirements of sections 2 of river and 
harbor acts of 1866 and 1867 and of sundry civil act of March 3, 1893. 

IMPROVING GASCONADE RIVER, MISSOURI. 

July 1, 1894, balance unexpended 841. 65 

Amount appropriated by act of August 17, 1894 5,000.00 

5,841.65 
June 30, 1895, amount expended during fiscal year 2, 661 . 0:3 

July 1, 1895, balance unexpended 3, 180.62 

July 1,1895, outsUnding liabilities 229.89 

July 1, 1895, balance available 2,950.73 



Amount that can be profitably expended in fiscal year ending June 
30, 1897 20,000.00 

Submitted in compliance with requirements of sections 2 of river and 
harbor acts of 1866 and 1867 and of sundry civil act of March 3, 1893. 

IMPROVING OSAGE RIVER, MISSOURI AND KANSAS. 

July 1, 1894, balance unexpended 90,787.25 

Amount appropriated by act of August 17, 1894 46,000.00 

136, 787. 25 
June SO, 1895, amount expended during fiscal year 9, 993. 04 

July 1, 1895, balance unexpended 126,794.21 

July 1,1895, outstanding liabilities $737.30 

July 1, 1895, amount covered" .by uncompleted contracts 73, 990. 00 

74, 727. 30 



July 1, 1895, balance available 52,066.91 



Amount that can be profitably expended in fiscal year ending June 
30,1897 : 140,000.00 

Submitted in compliance with requirements of sections 2 of river and 
harbor acts of 1866 and 1867 and of sundry civil act of March 3, 1893. 

Eespectfully submitted. Chas. R. Sutkb, 

Lieut. CoL of Engineersj if, S. A,, 

President Missouri River Commission. 
A. Mackenzie, 
Lieut, Col. of Engineers^ U. 8. A.j 
G. C. Bboadhead, 
Richard S. Berlin, 
Chas. J. Allen, 
Major, Corps of Engineer Sy U. 8. A. 
The Secretary of War. 

(Through the Chief of Engineers, U. S. A.) 
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Consolidated statement, July 5, 1884, to June SQ, 1895. 

IMPROVIMO MISSOURI RIVER FROM MOUTH TO SIOUX CITY, IOWA. 

Act of— 

Jniy5,1884 $640,000.00 

AnguHt5,1886 375,000.00 

August 11, 1888 1,000,000.00 

February 22.1890 75,000.00 

September 19.1890 800,000.00 

July 13,1892 600,000.00 

March 3,1893 700,000.00 

August 18,1894 700,000.00 

March 2,1895 * 710,000.00 

Total specific appropriations $5, 600, 000. 00 

Balances from former ^propriations : 

Act of August 2, 1882, applied to works abave Sioux 

City, Iowa $4,000.00 

Survey of Missouri River from mouth to Fort Benton . 8, 844. 39 

Act of August 5, 1886, applied to removing obstruc- 
tions from Missouri River 1,982.80 

Total balances 14,827.19 

Received from sales and dex>osits... 1,196.80 

Total 5,6iq^023.99 

IMPROVING OSAGB RIVBR, MISSOURI AND KANSAS. 

Act of August 17, 1894 $46,000.00 

Balances transferred January 15, 1895, from Maj. Chas. J. 
Allen, Corps of Engineers : 

Act of September 19, 1890 42,655.18 

Act of July 13, 1892 43,366.44 

Total 132,021.62 

IMPROVING GASCONADE RIVER, MISSOURI. 

Actof August 17, 1894 $5,000.00 

Balance traosferred January 15, 1895, from Maj. Chas. J. 
Allen, Corps of Engineers : 
Act of July 13, 1&2 138.11 

Total 5,138.11 

Grand totjil 5,753,183.72 

Expended to June 30, 1895 : 

For improving Missouri RiVer $4,708,660,64 

For improving Osage River 5, 227. 41 

For improving Gasconade River 1, 957. 49 

Total..... 4,715,845.54 

Balance June 30, 1895 1,037,338.18 
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J^rad qf prepotdU openeti Jtmuwy 5, 1895, far fynaUhmg long-leaf yellow pime for 
improvement of Miseouri Biver, (Oiage dwi8io»\ in aeeordance with advertisement of 
December 6, 1894, by Lieut CoL Charlea B, Suter, Corps of Engineers ^ president Mis- 
9omri BvDor (7<ym wwl< m, St, Louis, Mo, 



Jkttteles, ete. 


S. P. Cowan 

Lumber Ck>., 

KaasasClty, 

Mo. 


American 

Hardwood 

Lumber Co., 

St. Louis* Mo. 


Bd.HoM. 
Schneider, . 
Jetfenon 
City, Mo. 


Berthold &, 

Jennings, 

St. Louis, Mo. 


Interstate 

Lumber Co., 

Chattanooga. 

Tens. 




Per 

nnit, 
Mffc. 


Total.* 


Per 

unit, 
Mft. 


Total. 

« 


Per 

unit, 

Mtt. 

$n.75 
17.75 
17.75 
17.75 
17.75 
17.75 


Total. 


Per 

unit, 

Mft. 


Total. 


Per 

nnit. 

Mlt. 


Total. 


24 pieoea, 2 by 12 inches, 16 

feet long (1JM8 feet, B. M.) . 
300 pieces, 4 by 6 inches, 24 

fcet long (».600feet, B. M.) . 
200 pieces, 4 by 6 inches, 28 

llBatlDag(lli0Ofcet,B. H.) . 
200 pieces, 6 by 8 inches, 22 

feetlo&g(17,600feet,B.M.) . 
000 places. 5 by 8 inches, 24 

feetlong(48.000feet,B. M.) . 
2,U)»|riecea, 4 by 6 inches, 16 

feetlong(67,2i>0feet,B. M.) . 


$20.25 
19 
20 
19 

19.25 
17.25 




$22.50 
22.50 
22.50 
22.50 
22.50 
22.50 


$28.08 
211.20 
262.00 
387.20 
1,056.00 
1.478.40 


$22.15 
170.40 
108:80 
312.40 
852.00 
1,192.80 


$18.38 
18.38 
18.38 
18.38 
18.38 
18.38 


$22. 93 $23. 90 
178.45 23.80 
205.80 28.90 
328.48 ».90 
882.24 23.90 
1,280.13 28.90 


$29.82 
220.44 
207.68 
420:64 
1,147.30 
1,606,08 


Total 


. 


1 


3,412.88 




2,748.56 


2.846.08' 


3. 700. 86 


J.W»«-.^.._.-.--......| 















^ncJ.QaiiaJil 
Lumber Co., 
St. Louis, Mo. 



'<i ev0« 



34 pieoM, 2 by 12 inches, 16 

ftM>t long (1,318 feet, B. M.) . 
300 piecea, 4 by 6 inohea, 34 

fee€l(mg(0,060feet,B M.). 
300 pieoea, 4 by 6 inches, 28 

fMtlODg(ll,300<(Bet,B.M.) . 
30O pfeeea,6 by 8 inches, 22 

feetkmg(17,«)0feet.B. M.) . 
000 pieces, S^byB inches, 24 



feetlong(4B,000feet,B.M.) . 
lO^p l ece a , 4 by 6 inches, 16^ 
feetlong<^,200feet,B.M.) . 

Total 



Per 

unit, 

Mft. 



$24 
23 
24 
23 
23 
21 



Total. 



$29.05 

220.80 

308.80 

404.80 

1,104.00 

l,4n.20 



Central Coal 
and Coke Co., 
St Louis, Mo. 



Per 

unit, 

Mft. 



$19 
19 
19 
19 
19 
19 



3,489.55 



Total.* 



St. Louis Be- 

fngerator and 

Wooden Gut 

ter Co., St 

Louis, Mo. 



Per 

unit, 

Mft. 



Total. 



$18,701 $23.33 
18.70 170.52 
16.70 209.44 
18.70 329.12 
18.70 897.60 
18.701,256.64 



2,895.65 



Haselhnrst 

Lumber Co., 

Haxelhurst, 

Mias. 



Per 

unit, 

Mft 



$20.50 
20.50 
20.50 
20.50 
20.50 
20.50 



Total.t 



Oriel Lumber 

Co.. St 

Louis, Mo. 



Per 

unit 

Mft. 



$20 
19 
20 
19 
19 
19 



Total.* 



* Incomplete ; ne gBaranlj given, t Incomplete ; no oertifloate as to qnaliftoatlon of the guaranty. 

Ahsiraet of proposals opened February 21, 1895, for furnishing white o€tk piling for Omaha, 
. JiT^r^ in accordance with adveriisetnent of February 6, 1895, by First Lieut, J, C, San^ 
'ford, Corps of Engineers, secretary Missouri Biver Commission, St. Louis, Mo. 





St Louis Refrigerator and Wooden Gutter 
Co., St Louis, Mo. 


J. M. Craig, 

CapeGirsr- 

dean. Mo., at 

Cairo. lU. 


Alf. A. Ray. 
mond, Omana, 

Nebr., on 

nearest acoea> 

sible siding 

to work. 


Artidea, etc. 


At Cache, 
Ark. 


At barging point 

within stated 

limits. 


On nearest ao* 

cesaible siding 

to work. 




Per 
unit. 


Total. 


Per 
unit. 


Total. 


Per 

unit. 


Total. 


Par 

unit. 


Total. 


Per 

unit. 


TotaL 


<4,070 linear feet)... 


Cmte. 
9 


9 

9 
9 


$366.30 
66L50 

4,475.25 
502.20 
233.10 


CenU. 
18.99 
18.99 

18.99 
18.99 
18.99 




CertU. 
18.99 
18.99 

18.99 
18.99 
18.99 




CenU. 
10 
10 

9.50 
9.50 
9.50 


$407.00 
735.00 

4,473.87i 
530.10 
246.05 


Cents 
16.60 
16.60 

16.60 
16.60 
16.60 


$675.62 
1,220.10 

8.251.36 
926.28 


147piilnjr, 50 feet long 
(7,850 Uiiear feet).... 






1.106 pilins, 45 feet 
long (40,725 linear 
feet) --- 






147 pitins. 40 feet long 
(5.580 uiiear feet) .... 






74 piling. 35 feet long 
(2.590 linear feet)... 






429.04 











Total 




6, 238. 35 


4113 1A9 Q9 




$13,162.92 




6,642.02i 


11,506.29 

1 
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Abstract of propoaaU opened February 21, 1895 , for furnishing white oak piling for 

Omahaj Nebr,, 6to.— Continued. 





Huae & Con- 
nolly, Omaha, 


C. R H. Campbell, Coanoil 
Bluffs, Iowa. 


Calhoun Coal 
and Lumber 
Co., Kansas 
City, Mo., on 
nearest accessi- 
ble Biding to 
work. 


C. L. Chaffbe, 

Omaha, Nebr., 

on nearest ac- 

oesBible siding 

to work. 


.Artiolee, etc. 


Nebr., on near- 
est accessible 
siding to 
wort. 


At Poplar 
Bluffs, Mo. 


On bank of 

river at 

Council Bluffs, 

Iowa.* 




Per 
unit. 


Total. 


Per 
unit. 


Total. 


Per 
unit. 


Total. 


Per 
unit. 


Total. 


Per 

unit. 


Total. 


74 piling, 55 feet long 
(4,070 linear feet) . . . 

147 piling, 50 feet long 
<7.350 linear feet).... 

1,105 piling, 45 feet 
long (49,725 linear 
feet) 


Cents. 
0.56 
41 

41 
31 
29 


$2,279.20 
3,013.50 

20, J87. 25 

1,822.80 

751. 10 


CentM. 

7.60 
7.50 

7.60 
7.50 
7.50 


$305.25 
551.25 

3,729.37 
441.00 
194.25 










Centt. 
17.50 
17 

16 

15.25 

15 


$712.25 










1,249.50 










7,956.00 


147 piling, 40 feet long 
(5,580 linear feet)... 

74 piling. 35 feet long 
(2,500 linear feet)... 


' 








850.95 


•••*•• 








388.50 












Total 




28,253.85 




5,221.12 




$13,226.85 


$11,475.00 




11.157.20 



* On nearest accessible siding to work, $12,530.70. 

Abstract of proposals opened February 21, 1895, for furnishing long-leaf yellow vine 
for Leavenworth, Kans,, in accordance with advertisement of February. 6, 1895, by first 
Lieut, J. C. Sanford, Corps of Engineers, secretary Missouri Biver Commission, Si. 
Louis, Mo. 



Articles, etc. 



732 pieces 8 by8 inches, 
22 feet long (64,416 . 
feet, B. M.) 



300 pieceB,4 by8 inches, 
22 fee(^ long (17,600 
feet B.M.) 

288piecei),4 by8 inches, 
24 feet long (18,432 
feet, B.M.) 

82 pieces, 6 by .8 inches, 
12 feet long (3,936 
feet, B.M.) 

164 piece8,4 by8 inches, 
12 feet long (5,248 
xeet, tit AL. I ■.•••••..• 

102 pieces, 4 by8 inches, 
16 feet long (4,352 
feet, B.M.) 



Kansas City 

Lumber 
Co., Kansas 
City, Mo., on 
nearest acces- 
sible siding to 
work. 



C. L. Chaffee, 
Omaha, Nebr., 
on nearest ac- 
cessible siding 
to work. 



Per 
unit, 
Mft. 



Total. 



Total. 



$17.50 
17.50 
17.50 
16.50 
16.50 
16.50 



Per 
unit, 
Mft. 



$1, 127. 28 

308.00 

322.56 

64.94 

86.59 

71.80 
1,981.17 



Total. 



$16. 50 $1,062. 86 



Frank G. Mar- 
kart, Leaven- 
worth, Kans., 
on nearest ac- 
cessible siding 
to work. 



Alfired A. Ray- 
mond, Omaha, 

Nebr., on 
nearest acces- 
sible siding to 
work. 



16.50 
16.50 
15.60 
15.50 
15.50 



290.40 

304.13 

61.00 

81.34 

67.46 
1, 867. 19 



Per 
unit, 
Mft. 


Total. 


$20 


$1,288.32 


20 


352.00 


20 


368.64 


20 


79.72 


20 


104.96 


20 


87.04 




2,280.68 



Per 
unit, 
Mft 



Total. 



Calhoun Coal 
and Lumber 
Co., Kansas 
City, Mo., on 
nearest acces- 
sible siding to 
work. 



Per 
unit 
Mft. 



$16.80 
16.80 
16.80 
16.80 



16.80 



$1,082.19 
295.68 
309.66 
66.12 



16. 80 88. 17 



74.11 
1,915.93 



Total. 



$1,878.00 
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Ah9irttet of propoBaU opened February SI, 1895, far furnishing long-leaf yellow pine for 

Leavenworth, Kans., etc, — Continued. 





Si. Loaia Refrigerator and Wooden Gutter 
Co., St. Louis, Mo. 


C. £. H. Cainp> 
bell. Council 


Interstate 
Lumber Co., 
Chattanooga, 

Tenn., 

at Heartpine, 

Ga. 


Arliolea, etc. 


At Hatties- 
burg, Miss. 


At bargine 
point within 
stated Uinits. 


On nearest at^- 

cessible siding 

to the work. 


Bluffs, Iowa, 

at Beaumont, 

Tex. 




Per- 
unit, 
Mft 


ToUl. 


Per 
unit 
Mft 

$16.05 
16.05 
16.05 
16.05 
16.05 
16.05 


Total. 


Per 
unit, 
Mfb. 


Total. 


Per 

unit, 
Mft 


Total.* 


Per 
unit, 
Mft 


Totatt 


732 piecea,6 by8 incbea, 
22 feet long (64.416 
feet. 6.M.) 


$8.00 
8.00 
8.00 
8.00 
8.00 
8.00 


$573.30 

156,64 

164.04 

35.03 

46.70 

38.73 




$17.55 
17.55 
17.55 
17.55 
17.55 
17.55 




$0 







$570.74 

158.40 

165.80 

35.42 

47.23 

30.17 


$11 


$708.57 


300 pieoee,4 byS inches, 
22 feet long (17,600 


103.60 


288 pieces, 4 by8 inches, 
24 feet long (18,432 
feet. B.M.):. 






202.75 


82 pieces. 6 by 8 inches. 
12 feet long (3,036 
feet B.M.) 






43.20 


164 pieoe8,4 by8 inches, 
12 feet long (5,248 
feet. B.M.).T 






67.72 


102pieoe»,4 by 8 inches, 
18 feet long (4,352 
feet. KM.).T 






47.87 










Total 




1,014.44 


il.032.03 




$2, 000. 42 


1,025.85 




1,253.80 












1 





* At barging point within stated limits. $2,165.70; on nearest accessible siding to the work, $2,051.70. 
tAt barging point within stated limits, $2,462.05; on nearest accessible siding to the |rork, $2,462.05. 

Abtiraet of propoeaU opened February SI, 1895, for furnishing white oak piling for Leaven- 
worth, Kane,, in accordance with advertisement of February 6, 1895, by First Lieut, J. 
C\ Sanford, Corps of Engineers, secretary Missouri River Commission, Si. Louis, Mo. 



Articles, etc. 



21 piling, 50 feet long (1,050 linear 
lee 



feet) 



43 piling, 45 feet long (1,035 linear 

ffeet) 

445 piling, 40 feet long (17,800 linear 

feet) 

68 piling, 35 feet long (2,380 linear 

foct) 

82 piling, 30 feet long (000 linear 

feet) - 



Total 



J. M. Craig, 
Cape Girar- 
deau, Mo., 

at Cario, 111. 



Per 
unit 



Ctt. 



Total. 



$00.75 
183. 82^ 

1, 691. 00 

226.10 

04.05 

2, 294. 72i 



C. L. Chaffee, 
Omaha, Nebr., 
on nearest ac- 
cessible siding 
to work. 



Per 
unit 



Cts. 
17 
16 
15i 
15 
14 



Total. 



$178. 50 
309.60 

2, 714. 50 
357.00 
138.60 

3,698.20 



Frank G. Mar- 
kart. Leaven- 
worth, Kau8., 
on nearest ac- 
cessible siding 
to work. 



Per 
unit. 



Ct9. 

25 
22 
20 
20 
20 



Totol. 



$262.50 
425.70 

3,560.00 
476.00 
198.00 

4,922.20 



Alfred A. Ray- 
mond, Omaha, 
liIebr.,on near- 
est accessible 
siding to 
work. 



Per 
unit 

Ota. 
16 
16 
16 
16 
16 



Total. 



$168.00 
309.60 

2,848.00 
880.80 
158.40 

3,864.80 
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AbttriKt of propoBaU opmed ^brunry tl, 1895, far furnUhiltg vfhtte <M»k ptlftig f&r 

Leatenwor^f Kans., etc .^Con tinned. 



Ai^lea, eto. 



21 



50 feet long 
near feet) 



(1.080 
43 pUSng, 46 feet Idng 
(1,935 linear feet) 



445 piling. 40 feet long 
(17;8001inear feet) 

68 piling, 35 feet long 
(3,380 linear feet) 

13 piling, 80 feet long 
(990 line ~ 



(990 linear feet). 



Total 



Calhoun Coal 
and Lumber 
Co., Kansas 
City, Mo., on 
nearest acces- 
sible siding to 
work. 



Per 
unit 



Ott. 



Total. 



St Lonla Refrigerator and Wooden Gutter 
Co., St Louis, Ho. 



At Caclie, 
Ark. 



Per 
unit 



CtM. 



$3,877.00; 



T^ital. 



$94.50 



At bari 
point WfthJ 
■toted limits. 



Per 
unit 



CU. 
18.99 



174. 15| 18. 99 
1,602.00, 18.90 



214.92 
69.10 



2,174.67 



18.99 
18.99 



Total. 



$4,687.03 



On nearest ac- 

ceasible siding 

to the work. 



Per 
unit 



Ot€, 

19.69 
19.69 
19.69 
19.69 
19.69 



Total. 



$4,756.11 



C.E.H.Camp. 

bell, Council 

Bluff. Iowa, 

at Poplar 

BlnfC Ho., 

'and ^ctnlty. 



Per 
unit 



Oto. 

^ 

7# 
7* 



Total.* 



$78.75 
145. t2 

i,n&.oo 

17&S0 
f4.» 



1,811.62 



* At barging point within stated limits, $4,589i45; on nearest accessible siding tethe work, $4,647.90. 

Ahetrtiot of proposals opened February 81, 1895, for fumiaking long-ht^ffellofif ptne far 
Omaha, Ifebr,, in aocardance with adveriiaement ^ February 6, 1895 ^ by First lAeuU 
J. C. Sanford, Corps of Engineers, secretary of Missouri Biver Commission, 8t Louis, Mo, 



» 





St Louis Refrigerator and 
Wooden Gutter Co., St Louis, 
Mo. 


AlflredA. Ray- 

nond. Omaha, 

lieur., on 


Interstate 
Lumber Oo., 
ChattaaoogA, 


Artiolee, eto. 


AtHattiesbnrg. 
Miss. 


On nearest ac- 
cessible siding 
to the Work. 


nearest accessi- 
ble siding to 
work. 


Tenn., 

at Heartpine, 

Oa. 




Per 
unit, 
Mft 


Total. 


Per 

unit, 
Mft 


Total. 


Per 

unit 
Mft 


Total. 


Per 

unit 
Mft 


Total.* 


2,370 pieces, 6 by 8 Inches, 22 feet 
lonir (208.560 wet B. M.) 


$8.90 
8.90 
8.90 
8.90 
8.90 
8.9C 


$1, 666. 18 
272.55 
297.33 

93.98 
125.31 

84.30 


$16.05 
16.05 
16.95 
16.95 

« 

16.95 
16.95 




$16.80 
16.80 
16.80 
16.80 
16.80 
16.80 


$3,503.80 
514.49 
56L25 
177.41 
236.55 
199.13 


$u 
n 
11 
11 
11 
11 


$2,294.16 
336.88 


522 pieces, 4 bv 8 inches, 22 feet 
lonff (30.624 feet. B. M.) 




522 p eces, 4 by 8 Inches, 24 feet 
lonK (33.408 feet B. M.) 




367.48 


220 pieces, 6 by 8 Inches, 12 feet 
lone (10.560 feet B. M.) 




116.16 


440 pieces, 4 by 8 Inches, 12 feet 
lonir (14.080 feet B. M.) 




164.88 


222 pieces, 4 by 8 Inches, 16 feet 
loniE (9 472 feet B. M.) 


. 


104.19 








Total 




2,729.65 




$6, 198. 63 





.'•>, 152. 63 




3, 37S. 73 






' 


Axtlolea, eto. 


Huse Sc Con- 
nolly, Omaha, 

Kebr., on 
nearest accessi- 
ble siding to 
work. 


C. E. H. Camn- 

bell. Council 

Bluffs, Iowa, 

at Beaumont, 

Tex. 


Calhoun Coal 
and Lumber 
Co., Kansas 
City, Mo., on 

nearest accessi- 
ble siding to 
wwk. 


C. L. Chaffee, 

on nearest 
accessible eld- 
ing to work. 




Per 
unit 
Mft 


Total. 


Per 
unit, 
Mft. 


Total.! 


Per 
unit 
Mft 


TotaL 


Per 

unit, 
Mft 


Total. 


2,370 pieces, 6 by 8 inches, 22 feet 
long (208,560 feet B. M.) 

522 pieces, 4 bv 8 inohee, 22 feet 
Ions (30.624 feet B. M.) 


$17.50 
17.50 
17.50 
17.50 
17.50 
17.60 


$3,649.80 
535.92 
584.64 
184.80 
246.40 
165.76 


$9 
9 
9 
9 
9 
9 


$1,877.04 
275.61 
300.67 

05.04 
126.72 

85.25 






$16.50 
16.50 
16.50 
15.50 
15.50 
15.50 


$3,44L24 
606.80 






522 pieces, 4 by 8 inches, 24 feet 
lonir (33.408 feet B. M.) 






651.23 


220 pieces, 6 by 8 inches, 12 feet 
long (10,560 feet B. M.) 

440 pieces, 4 by' 8 inches, 12 feet 
lonff (14.080 feet B. M.) 






163.68 






218.24 


222 pieces, 4 by 8 inches, 16 feet 
lonif (9.472 feet B. M.) 






146.81 










Total 




5,367.32 




2, 760. 33 




$5,055.00 




5,026.50 
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AbBtract of propo$ala opened February fly 1896, for fumUhing long-leaf gellow pine for 

Omaha, JSfebr,, etc, — Continned. 



ArtMM.'eto. 



2,370 pieces, 6 by 8 inchea, 22 feet long (2,065.60 feet. 






,4^8 inches, 22 feet long (30,624 feet, 



5Z2 piecea, 4 by 8 inches, 24 feet long (33,408 feet, 



220 pieces, 6 hy 8 inches, 12 feet long (10,560 feet,. 
B. sK.). ........................................... 



4 by 8 inches, 12 feet long (14,080 feet, 
pieces, 4by8 inches, 16f()et lDng(9,472 feet, B. M.) 



Total 



Kansas City 

Lumber 
Co., Kansas 
City, Mo., on 
nearest accessi- 
ble siding to 
work. 



Per 
nnit, 
Hit. 



$17.50 

17.50 

17.50 

16.50 

16.50 
16.50 



Total. 



|3,649l80 

535.92 

fl84.«4 

174.24 

232.32 
156.28 



5,333.20 



Guion Sl Ledwich, Omshs, Nebr. 



At Beanmont, 
Tex. 



Per 
unit, 
Mft 



$10 

10 

10 

10 

10 
10 



TotaL 



$2,065.60|$16.90 
806.24 16.90 
834.08 16.90 
105.60 16.80 



140.80 
94.72 



3.067.04 



On nearest ao- 

oeasible siding 

4o the work. 



Per 
nnit, 
Mft 



16.90 
16.90 



TotaL 



$3,524.66 

617.C6 

MC60 

17&45 

237.96 
160.07 



5,188.28 



* At barging points within stated limits or on nearest aoeeasible siding to woi^, $6,824.16. 
tBank of rirer at Conaoil Bfaiffs, Iowa, $5,827.37; on Dearest accessible siding to Work, $6.886%66. 



AbMtrtuft of propoeaU opened February it, 1895 j for building loek houee, effiee, and out- 
buildings at Brennekee Shoal, Osage Hiver, Missouri, in accordance with advertisemeni 
of February 6, 1895, by F^rst Lieut, J. C. Sanford, Corps of Engineers, secretary Missouri 
&ver Commission, 6t, Louis, Mo, 





W.H.Kolk. 

mever & Co., 

Jefirerson City, 

Mo. 


Shobe, Pah- 
meier St Co., 
Chamois, Mo. 


M.J.Brennan, 
St. Louis, Mo. 


S. L. Wagner, 
St. Louis, Mo. 




Per 
unit. 


Total. 


Per 

unit. 


Total. 


Per 
nntt. 


TotaL 


Per 

unit 


Total 


Lock honse, office, and ontbnild- 
ings complete, except masonry 
and ^Tcavff^on 




$3,250.00 

66.26 

307.80 

33.00 


iL'oo' 

6.00 
5.00 


$3,900.00 
125.00 
842.00 
100.00 


$6.' 25* 
5.00 
2.00 


$2,470.00 

31.25 

285.00 

40.00 


$6* so' 

4.40 
2.00 


$2,945.00 

37.50 

250.80 


SxcsTation (125 cable vards) 

Masonrv (57 cubic varus) 


$6! 46 
5.40 
1.65 


Pier stone (No. 20^ 


40.00 






Total 




3,647.05 


...... 


4,467.00 




2,826.25 




3,273.30 







Lock house, office, and outbuildings complete, ex- 
cept masonry and excavation 

Excavation (125 cuMc yards) 

Masonry (57 cubic yards) 

Pier stone (No. 20) 



Total 



Jno. H. Brown, 
St. Louis, Mo. 



Per 

unit 



$0.25 
4.30 
2.00 



TotaL 



$2,681.08 

3L15 

245.10 

40.00 

2,997.38 



Banks &, Ker- 

nish, Webster 

Groves, Mo. 



Per 
unit 



10.30 

, 3.50 

2.50 



TotaL 



$2,772.00 

37.50 

190.50 

50.00 

3,059.00 



Bums Boilding 

Co., St. Louis, 

Mo. 



Per 

unit 



$0.40 

19.50 

8.50 



TotaL 



$4,714.00 

50.00 

1,]U.50 

170.00 

6,045.50 
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Abstract of proposals opened April 19, 1895, for furnishing long-leaf yellow pine, for 
improvement of Missouri River {Osage division), in accordance mth advertisement of 
April 1, 1895, by Lieut. Col. Charles R. Suter, Corps of Engineers, president Missouri 
River Commission, St, Louis, Mo. 



Articles. 



2,588 pieces, 2 by 8 inch- 
es, 20 feet loug (68,880 
feet,B.M.) 

29 pieces, 2 by 16 inches, 
20 feet long (1,547 feet, 

102 pieces, 2 by 8 inches, 
24feetlong(6,144feet, 
B.M.) 

8 pieces, 4 bv 10 inches, 
20 feet long (583 feet, 
B.M.) 

lOpieces. 4 by 10 inches, 
24 feet long (1,520 feet. 
B.M.) 

76 pieces. 4 by 10 inches, 
28 feet iong(7,093 feet, 

4 pieces, 4 by 10 inches, 
80 feet long (400 feet, 

24 pieces, 12 by 14 inch- 
es, 25 feet long (8.400 
feet, B. M.) 

500 pieces, 1 by 12 inch- 
es, 16 feet long (8,000 
feet, B.M.) 

100 pieces. 2 by 12 inch- 
es, 16 feet long (3,200 
feet, B. M.) 

14 pieces, 8 by 16 inches. 
26 feet iong(3,883 feet, 

80 pieces. 6 bv 8 inches, 
22 feetlong (2.640 feet, 
B.M.) 



Total 



Berthold 

&. Jenninffs, 

St. Lonis, Mo. 



Per 
anit, 
Mft. 



$18.75 
18.75 
18.75 
18.75 
18.75 
18.75 
18.75 
18.75 
18.75 
18.75 
18.75 
18.75 



Total. 



$1,291.50 

29.01 

115.20 

9.99 

28.50 

132.99 

7.50 

157.50 

150.00 

60.00 

72,81 

49.60 
2, 104. 50 



St. Louis Re- 
frigerator and 
Wooden Gut- 
ter Co., 
St. Louis, Mo. 



Per 
unit, 
Mft 



t9 



Total. 



$16. 50 $1,136. 52 



1, 846. 35 



Edward Hott- 

schneider, 

Jefferson.City, 

Mo. 



Per 
unit^ 
Mft. 



Total. 



20.00 



17.60 



20.00 



20.00 



20.00 



20.00 



16.50 



18.00 



23.00 



18.00 



30.94 



107.52 



10.66 



30.40 



34L86 



8.00 



20.00 168.00 



132.00 



57.60 



89.31 



47.52 
1.960.33 



Victor 

Lambou, New 

Orleans, La. 



Per 
unit, 
MfL 



$30 



30 



30 



30 



30 



80 



30 



30 



80 



30 



30 



30 



$2, 066. 40'$17. 50 $1, 170. 9€ 



Total. 



John M. 
Byrne, Kan- 
sas City, Mo. 



Per 
unit, 
MfL 



46.41 



184.32 



15.99 



45.60 



212.79 



12.00 



252.00 



240.00 



96.00 



116.49 



79.20 
3, 367. 20 



18.50 



l&OO 



17.00 



18.00 



20.00 



21.00 



21.00 



17.00 



17.00 



2L00 



18.00 



Total. 



28.82 



110.80 



9.06 



27.96 



14L86 



8.40 



176.40 



135.00 



54.40 



81.64 



47.52 
1.901.71 
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Abstract of proposals opened May X8, 1895, for building portion of Look No, 1, Osage 
River, Missouri and Kansas, in accordance with adverlisement of April 18, 1896, by 
Ftrst Lieut, J. C. Sanford, Corps of Engineers, secretary Missouri Biver Commission, 
St. Louis, Mo. 



Description. 



Grabbing aiiid clearing com- 
plete 

Piles in cofferdam .linear feet . 

Sheeting feet,B.M. 

Cofferdam filling.. cubic Tds. 



Ap., 
proxi- 
mate 
quan- 
tity. 



McGree, Kah* 

mann Sc Co., 

Kansas City, 

Mo. 



Per 

unit. 



Excaration 
Embankment . 

Paddling 

Concrete 



.do. 

. . .do. . 

..do.. 

..do.. 



Backing maaonry . . . .-. .do 

Bock -face masonry do 

Pointed-face masonry . . do 

Cat-atone masonry do 

Silla ...................do.... 

8noina........ .........do.... 
oping do.... 

Stone filling do 

Riprap, band placed . . .do. . . . 
Piles m permanent constrnc- 

tion linear feet.. 

Timber in permanent con- 

atmction feet, B. M. . 

Bolt boles in masonry, linear 

feet 



7,500 

220.000 

8,000 

25,000 

6,000 

3,000 

3,600 

1.600 

585 

232 

38 

83 

10 

10 

1,020 

320 

55,000 

140,000 

100 



Total. 



$0.25 

26.00 

.28 

.24 

.27 

.40 

4.75 

5.00 

12.00 

15.00 

20.00 

20.0l> 

20.00 

20.00 

1.50 

1.50 

.25 

25.00 

.75 



Total. 



Fmin-Bambrick 
Conatrnction 



St. Louis. Mo. 



Per 
an it. 



1. 
5, 

6. 

1. 

17, 
8, 
7, 
3, 

1. 



1. 



$60.00 
875.00 
720.110 
846.00 
000.00 
620.00 
120.00 
100.00 
000.00 
020.00 
480.00 
760.00 
660.00 
200.00 
200.00 
530.00 
480.00 



13,750.00 

3,500.00 

75.00 



$0.4U 

46.00 

.69 

.58 

.30 

1.44 

9.75 

11.50 

17.25 

23,00 

28.75 

30.00 

46.00 

30.00 

1.38 

2.874 

.46 

40.25 

.70 



73,000.00 



Total. 



$70.00 

8,093.75 

10,120.00 

2,070.00 

14,500.00 

1,800.00 

432.00 

35,100. 00 

18,400.00 

10,001.25 

5,336.00 

1,092.50 

2,490.00 

460.00 

300.00 

1,407.60 

920.00 

25,800.00 

5,635.00 

70.00 



13§, 688. 10 



Alonzo J. Tal- 
lock, Leaven- 
worth, Kans. 



Per 

unit. 



$0.25 

83.00 

.40 

.65 

.32 

1.50 

5.30 

8.40 

12.25 

13.50 

22.00 

20.00 

86.00 

22.60 

L50 

1.25 



Total. 



$200.00 
1, 875. 00 
7,260.00 
1,200.00 

i6,2saoo 

1,020.00 

450.00 

10.080.00 

13,440.00 

7. 166. 26 

3, 182. 00 
836.00 

1,660.00 
360.00 
225.00 

1,580.00 
400.00 



.3016,500.00 

35.0o{ 4,900.00 

60.00 



.60 



98,444.25 



Deeoription. 



Grabbing and clearing complete 

Piles in cofferdam linear feet. . 

Sheeting feet,B.M.. 

Coffbrdam filling cubic yards.. 

EzosTation ................... .do. . . . 

Embankment ......do. ... 



Paddling 

Concrete 

Backing masonry 

Bock-face masonry 

Pointed-face masonry 
Cat-atone masonry ... . 

SiUm 

Qooins 

Coping 

Stone filliDg.'. 

Biprap, hand placed. 



.......do. ... 

....... do . . . . 

> . ...... uo .... 

do.... 

■ *•••«•• lA V • • • a 

)••••••• taw * • « • 

do.... 

»• •••••• Q V • • • • 

!•«•••«• UO • « » • 

I • * • • M • bUw* m » m 

_ ■•••••« •UliPs • • • 

fn permanent construction .lin- 
feet 

Timber in nermanent oonstmction, 
feet,B.M. 

Bolt holes in masonry . . . .linear feet. . 



James Stewart 

&Co., 
St. Louis, Mo. 



Per 
unit. 



$0.21 

32.20 

.40 

.75 

.25 

1.75 

6.80 

6.30 

9.20 

10.35 

19.00 

20.00 

23.00 

20.75 

L40 

2.00 

.28 

27.50 
LOO 



Total 



ENG 95 ^250 



Total. 



$100.00 

1,575.00 

7,084.00 

1,200.00 

18,750.00 

1,500.00 

525.00 

20,880.00 

10,080.00 

5,382.00 

2,40L20 

722.00 

1,660.00 

280.00 

207.50 

1,428.00 

640.00 

12, 660. (M 

3.850.00 
100.00 



90,964.70 



Van Sant ic 

Lutes, 
St. Louis, Mo. 



Per 

unit. 



Total. 



$0.30 

40.00 

.30 

.45 

.80 

LOO 

5.00 

10.00 

20.00 

26.00 

80.00 

80.00 

80.00 

80.00 

2.00 

2.00 

.22 

24.00 
.00 



$2,2J50.00$0, 
800.00 
900.00 
250.00 
800.00 
300.00 
000.00 
000.00 
700.00 
082.00 
140.00 
480.00 
800.00 
800.00 
040.00 
640.00 



8,i 

I 

11,: 
1.1 

18,' 
16,1 

11. 
«, 
1. 
2, 



2,1 



12,100.00 

3,860.00 
90.00 



99,492.00 



Hill&O'Meara 
Construction 

Company, 
St Louis, Mo. 



Per 
unit 



.164 

24.85 

.60 

.60 

.45 

LOO 

5.64 

8.60 

U.25 

13.65 

14.00 

28.00 

23.00 

23.00 

L20 

L30 

.16^ 



24.35 
.25 



Total. 



$100.00 

1,237.50 

5, 857. 00 

1,800:00 

15,000.00 

2,700.00 

800.00 

20,304.00 

18,760.00 

6,58L25 

8,166.80 

632.00 

1,909.00 

230.00 

280.00 

1,224.00 

416.00 

9.075.00 

3,409.00 
25.00 



87,856.56 



Thompson & 

Gray, 
St. Louis, Mo. 



Per 
unit 



Total. 



$0.83 

58.30 

.57 

.58 

.81 

2.48 

8.51 

7.00 

10.95 

12.00 

20.00 

23.00 

30.00 

80.00 

L45 

L75 

.40 

58.00 

.75 



$100.00 

2.476.00 

12, 826. 00 

1,710.00 

14,500.00 

1,860.00 

744.00 

12,636.00 

11,200.00 

6,405.75 

2,784.00 

760.00 

1,909.00 

300.00 

800.00 

1,479.00 

560.00 

22,000.00 

8,120.00 

75.00 



102,743.75 



Math. J. Bren> 

nan, St. Looia, 

Mo. 



Per 

unit. 



$0.84 

40.00 

.60 

L15 

.84 

.85 

6.50 

7.15 

10.75 

12.75 

14.75 

22.00 

80.25 

17.55 

L25 

L70 

.40 

40.00 
.60 



Total. 



$175.00 

2,550.00 

8.800.00 

1,800.00 

28,750.00 

2,040.06 

255.00 

19.800.00 

n, 440. 00 

6.288.76 

2,058.00 

560.50 

1.826.00 

802.50 

175.50 

1,275.00 

544.00 

22,000.00 

5,600.00 
50.00 



117,190.26 
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Abttruoiof proposals opened May 18, 1896, for building portion of Lock No, 1, Osage Biver, 

Missouri and KansaSf etc, — Continued. 



Desoriptlon. 



Grubbing mnd clearini; complete 

Piles in oofferdam linear feet. 

Sheeting fee^B.M. 

CSofferdam filling cubic yards. 

SxcavatioQ do... 

Bmbankment do... 

Puddling do... 

Concrete do... 

Backing masonry do... 

Bock-face masonry do. . . 

Pointed-face masonry do... 

Cut-stone masonry do... 

SiUs ..do... 



8nolns do... 
oping do... 

Stone filling do... 

Biprap, hand placed .do. . . 

Piles in permanent constmction . . linear feet. 
Timber in permanent construction . feet, B. M . 
Bolt holes in masonry Unaar feet. 



Total 



Geo. Burnett 

A Co., 
St Louis, Mo. 



Per 
unit. 



$0.15 

30.00 

.251 

.45 

.20 

1.00 

4.80 

8.00 

10.50 

13.50 

15.00 

16.00 

16.00 

16. M 

1.00 

1.25 

.15 

30.00 

.90 



Total. 



$100.00 

1. 125. 00 

6,600.00 

750.00 

11,250.00 

1,200.00 

300.0^ 

15,480.00 

12,800.00 

6,142.60 

8,132.00 

502.80 

1.828.00 

160.00 

16a 00 

1,020.00 

400.00 

8,250.00 

4,200.00 

80.00 



75,010.80 



Boberts.Kolk. 
meyer Se. Co., Jef- 
ferson City, Mo. 



Per 
unit. 



$0.30 

22.00 

.60 

.55 

.80 

1.00 

4.50 

5.501 

9.00 

12.00; 

16.00, 

20.00 

20.00 

16.00^ 

L25^ 

8.00! 

.25 

24.00 

1.00 



Total. 



$00.00 
2,250.00 
4,840.00 
1,800.00 
13,750.00 
1,800.00 

800.00 

16,200.00( 

8,800.00 

5.265.00 

2,784.00 

608.00 
1,660:00 

200.00 

160.00 
1,275.00 

640.00 

13,750.00 

3,300.00 

100. OU 



79,632.00 



C. Irwin McDon- 
ald, Pittsbur:g, 
Pa. 



Per 
unit. 



$0.22| 

25.00 

.35 

.35 

.40 

2.50 

6.50 

7.50 

9.00 

10.00 

17.00 

20.00 

25.00 

17.00 

L75 

2.60 

.271 

33.00 

.50 



Total. 



$300.00 
1,687.50 
5,500.00 
1,050.00 
8, 750. 00 
2,400.00 

750.00 

23,400.00 

12.000.00 

5,285.00 

2,820.00 

646.00 
1.660.00 

250.00 

I'O.OO 
1,785.00 

800.00 

15,125.00 

4,620.00 

60.00 



88,528.50 



List of civilian engineers employed on work of river and harbor improvements in charge 
of Missouri Biver Commission from July 1, 1894, to June SO, 1895, inclusive, viKier 
ike river and harbor acts of September 19, 1890, July IS, 189S, March S, 189S, August 

. 18, 1894, and March 2, 1895 (improving Missouri Biver from its mouth to Sioux City, 
lotoa), and acts of September 19, 1890, July IS, 189t, and August 17, 1894 (tmpror- 
ing Osage Biver, Missouri and Kansas), and acts of July IS, 1892, and August 17, 1894 
{improving Gasconade Biver, Missouri), 



Name and residenoe. 



Samuel H. Yonge. Jeflerson City, Mo. 
8. Waters Fox, Gasconade, Mo 



O. B. Wheeler, St. Louis, Mo 

J. A. SeddoD, St. Louis, Mo 

A. H. Blaisdell, St Louis, Mo 

Theo. Schoonmaker, St Louis, Mo. 

C. M. Winchell, St Louis, Mo 

B.H.Bacot Osage City, Mo 



A. N. Darrow. St Louis. Mo 

jr. W. Beaman, Jeflerson City, Mo. 



J. C. Meredith, Council Bluffs, Iowa. 



0- H. B. Turner, 8t Louis, Mo. 

L. P. Butler, St Louis, Mo 

A. H. Weber, Osage City, Mo. . 



B. A. Crawford, Osage City, Mo. 
W. B. De Witt Gasconade, Mo. . 



Time em- 
ployed. 



Jfot. <|ys. 
12 

12 



12 

12 

10 15 

6 

8 21 

1 10 

6 27 

1 

2 

15 

^ 16 

1 18 



\ 



7 
18 
18 
22 


14 



1 
1 
1 

3 
6 

2 10 
6 

20 

1 
8 16 



Compen 

sationper 

montA. 



$250.00 

250.00 

200.00 
200.00 
200.00 
200.00 
175.00 
175.00 
150.00 

150.00 
150.00 
160.00 

175.00 
212.50 

200.00 
200.00 
200.00 
200.00 
137.60 



125.00 
150.00 
125.00 

125.00 
125.00 



Where employed. 



Osage City, Mo., first reaeh, Osage 
diyision. 

Gasconade. Mo., first leaeli, ChM- 
oonade diyision. 

St Louis, Mo. 
Do. 
Do. 
Dow 
Do. 

In the field.* 

Osage City, Mo., first reach, Oaage 
divisifm. 

St Louis, Mo. 

Osage Birer. 

Ctesoonade, Mo., first reach. Gas- 
conade division. 

St Louis, Mo. 

Special surrey (includes subsist- 
ence).* 

Atchison, Kans. 

Omaha, Kebr. 

St Joseph, Ma 

Leavenworth, Elans. "^ 

St Louis, Mo. / 

Do. 

Gasoonade Biver, Mo. 

In the field (includessubsistenoe.)t 

Osage City, Mo., first reach, Osage 
division. 
Do. 

Gasconade. Mo., first reMh, Gas- 
conade division. 



V * On survey of Missouri Biver. 



tOn survey of Gasconade Biver. 
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^ cttftiton miqymuTB employed an work of river and karhor improffemente in charge of 

Missouri River Commission, etc. — Continued. 



• 

Kuue and residence. 


Time em- 
ployed. 


Compen- 
sation per 
month. 


« 

Where employed. 


Ed. JoiMM. G-Mconade. Mo. .......,r......,r 


Mob. dys. 
( 15 
i 9 21 
12 
5 2 4 
i I 10 
2 8 

2 

3 
1 


90.00 
125.00 
125.00 
125.00 
125.09 

125. eof 

125.00 
110.00* 
100.00 


^Qaeoonade. Mo., first reach, Gas- 
S oonade division. 

St. Lonis, Mo. 

Atchison. Kans. 


V.Sehindler. St.Loau« Ho 

Tk fionlth T,AAvmi«rnrih. ITiinfi . 


Wnou H.Floyd. SLJoeepli, Mo 


St. Joseph. Mo. 
Omaha, 17ebr. 


A r 1*, Ktnm. Omahe. Nebr , , r 


J. Wm. Link. St. Lonis. Mo 


St. Louis. Mo. 


S. D. WiUiams, St Lonis. Mo 


Do. 







Appendix A. 

rkport on commbrce of missouri river during calendar year 1894. 

Office Missouri River Commission, 

St. Louis, Mo., June SO, 1895. 

Sir: I have the honor to submit the following re^rt on the commerce of the Mis- 
■oari River between Sioux City and the mouth dunug the calendar year 1894: 

These statistics, in order to be comparable with those of former years, were made 
to cover all that portion of the river below the mouth of the Big oioux River, thus 
including the business of the port of Sioux City ; but footnotes under the tables show 
what portion of the trade did not pass below the south limits of Sioux City. 

The methods employed in obtaining these statistics were similar to those used in 
obtaining the statistics for 1893. Lists were first obtained from the surveyors of 
customs at St. Louis, Mo., Kansas City, Mo., St. Joseph, Mo., Omaha, Nebr., Bur- 
lington, Iowa, Nashville, Tenn., and Rock Island, 111., giving the names of all 
steamboats enrolled at those i>oiuts in 1894 and plying on the Missouri River between 
Sioux City and the mouth in that year; also the names and addresses of owners and 
various detailed information about the boats, all of which is included in Tables 5 
tolL 

On February 18, 1895, special blanks, covering almost every article of freight, 
with explanatory circulars, were sent out to all boat owners and others engaged in 
transportation on the river with a request that the blanks be filled out and returned 
to this office. Much additional correspondence and, in some cases, personal inter- 
views with the boat owners were necessary before all the data were collected and 
in shape to place in tabular form for comparison with the statistics of previous years. 

The following table, giving the amount of freight carried, towed^ and rafted, 
together with the number of passengers carried, in 1894, is believed to be a close 
approximation to the actual trade, though, owing to the great length of river 
covered and the difficulty of securing the details of the business of the smaller 
boats, it is probably somewhat under the actual amount carried: 

Table 1. 



dass. 



LaBg*tnide packets — 
Short-trade packets aod 
misGellaneoua boat*. . 
Sand aod wood steam- 
ers aod bargee 



Total. 



Grain. 



Tona. 
4,551.7 

20,460.6 



Live 
stock. 



670.8 
2,302.1 



25, 002. 3 



2,972.9 



Wood 
and 
lumber. 



Tons. 
188.2 

9.599.0 

329.8 
8,810.7 



13,428.7 



Sand and 
buildins 
material. 



Ton*. 
97.2 

10,462.0 

95,243 



105,803.1 



Misoel- 
laneons 

farm 
produce 
and gen- 
eral mer 
ohandise 



Tons. 
3, 112. 7 

4,015.1 



7,127.8 



Total. 



Tona. 
8,621.6 

46,820.7 

95,572.8 
3, 310. 7 



154,334.8 



Mile-tone. 



1,056,525.6 

729,862.4 

156,846 
141,850.1 



2, 073, 684. 1 



gers. 



Ao. 
8,150 

*8,8]8 

> * »tt « * • • 



6,462 



Including 1,000 excursion jMssengers, 533 of which were above the southern limits of Sioux City, 



Iowa. 
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The following comparative table givee the totals for the different clasaes of trade 
for the years 1891-1894 : 

Table 2. 



Class. 



Long-trade packets 

Short-trade packets and miscellaneous boats. 

Sand and wood steamers and Iwurffes. 

Bafts .;.... 



Total 



Total number of tons carried. 



1894. 



8,621.6 
46,829.7 
95,572.8 

8,810.7 



154,334.8 



1893. 



19,310.9 
73,248.5 
146,827.9 
10,578 



249,965.3 



1892. 



30.372.8 

110,449.1 

91,092.6 

4,908.9 



236,872.9 



1891. 



81, 458. 4 

73,866.3 

71, 103. 3 

8.118.1 



189, 546. 1 



Class. 


Hile-tons. 


Passengers. 


1894. 


1893. 


1892. 


1891. 


1894. 


1893. 


1892. 


1891. 


Ix>ng-tEade packets . . . 

Short •trade packets 
and misceUaneous 
boats 


1,055,525.6 

729,862.4 

156,346 
141,850.1 


4,093.147.3 

758,604.2 

235,998.3 
579, 215. 3 


0,112,179.6 

1,411.529.6 

827,561.7 
522,700.8 


6,437,472.8 

1,455.627.6 

145,868.7 
158,262.3 


3,150 
*3,812 


3.700 
t8,532 


4,4S0 
:S,828 


6.000 
8)000 


Sand and wood steaih- 

era and barges 

Bafts 




















Total 


2,073,584.1 


5.666.965.1 


8, 373, 971. 7 


8,197,231.4 


6,462 


12,282 


46,273 


14,000 





* Including 1,000 excursion passengers, 533 of which were above the sonthem limits of Sioux City, 
Iowa, 
t Including 6,200 excursion passengers. 
I Including 34,683 excursion passengers. 

From Table 2 it is seen that the river trade daring 1894 was considerably smaller 
than in the three preceding years. 

This decrease appears toliave been general on all the rivers whose trade is tribu- 
tary to St. Louis. 

In the case of the Missouri the decrease appears to be due to the withdrawal from 
business of the Kansas City and Missouri Kiver Transportation Company, to the 
completion of the Missouri, Kansas^ and Eastern Bailway (skirtiuff the north bank 
from near the mouth to Boonvilloy Mo.), and to the general business depression. The 
boats of the first-named company have formed the only line since 188o running from 
St. Louis to Kansas City. Two boats of this company have in previous years, since 
1890, been in service on this route. One of these, the State of Kansas, was sold about 
May 20, 1893, for use on the Lower Mississippi, and the other, the A, L, Mason, wns 
sunk in the Lower Mississippi January 5, 1894. The only other boat belonging to 
this company, the State of Missouri, which has never run on the Missouri, was sold 
in the summer of 1893. 

The following table nves the number and total registered tonnage of steamboats 
plying on the Missouri Kiver for the years 1889-1894 : 

Table 3. 



Enrolled at— 


1894. 


1893. 


1892. 


Ko. 


Tons. 


No. 


Tons. 


No. 

24 
12 
3 
11 
1 
1 
1 


Tons. 


St. Louis. Mo 


17 

7 

3 

*12 


1,445.54 

562.03 

47.50 

866.72 


20 

11 

3 

11 


2,282.49 

2,932.42 

47.50 

911.99 


2,562.78 




* 2,980.08 


St. Joseph. Alo 


14S.88 




912.29 


St.PauLMinn 


824.09 


Dubuoue. Iowa 






1 


58.32 


58.82 


Kew Orleans, La 






868.81 


Bnrlinirton. Iowa 


1 


340.49 


2 

1 


450.84 
134.92 




Cincinnati. Ohio 






KaBhyil]e.Tenn 


1 
1 


172.76 
188.59 






Kock IslsTid, HI 




















Total 


42 


8,623.63 


49 


6,818.48 


58 


7, 344. 75 







* Ten of these, with a tonnage of 833.01 tons, did not go below the southern limits of Sioux City, 



Iowa. 
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TaB£E S — Continned. 



Bnrolled at— 


1801. 


1890. 


1889. 


No. 


Tons. 


No. 


Tons. 


No. 


Tons. 


St.Loai9,Ho 


19 

18 

5 

12 


2,604.31 

3.808.13 

265.41 

794.21 


18 

17 

5 

10 

1 


1, 840. 61 

1,270.33 

277.62 

504.72 

1, 130. 34 


16 

15 

5 

13 


1. 812. 66 




1,626.26 


Si. Jo«eph.Mo 


277.62 


Omaha, W«hr 


1, 329. 85 


LrfHiiaTille. K v 













Total 


54 


6,062.06 


51 


5,023.62 


49 


5, 046. 00 







Five gasoline boats, not subject to Government inspection, were also engaged in 
trade on the river below Sionx City daring the year 1894. The aggregate amount 
of freight carried by them was about 1,107 tons, which amount is included in Table 1. 

The gauge observers under the Commission record and report weekly the number 
and names of steamboats (including gasoline boats) passing their respective stations. 
From these reports and from the known tonnage of the steamboats and estimated 
tonnage of the gasoline boats, the following ta1)le for six of the gauge stations ia 
made np: 

Tablk 4. 



Locality. 



St. Charles 

Cokes Creek (3.6 milee above Hermann) . 
Swings (7.5 mllea below Jeffereon City) 

Boonrille 

City 

City.. 



Number of 


Bteamerspaaaed. 


Up. 


Down. 


39 


40 


228 


227 


98 


97 


72 


72 


2 


1 


8 


2 



Registered tonnage. 



Up. 



13,023.90 

21,228.60 

15,152.26 

5,841.18 

161.88 

8a 42 



Down. 



12,905.13 

21,002.50 

14,902.22 

5,750.51 

186.88 

43.42 



Rates of insurance on the river have remained unchanged since July, 1889. The^ 

are believed to be higher than on any other river comparable in size with the Missouri. 

No new line of transportation has been established during the fiscal year 1894-95. 

Tabia 5. — List of Bteamera plying an the Mi880uri River, in the district of Niew Orleans, 
enrolled or licensed at the port of St, Louis, Mo,, during the year 1894, 



Name. 



AnniADell 

A. W.Ewing... 

Benton 

Black Diamond. 
Commodore . . . . 



Frederick 

Gaaconade 

G.lLSiTley 

John I>. Ferguson*. 

John R. Hugo 

Kay Bryan 

Kill Boy 



PteOak. 
Royal... 



Wliere boilt. 



Hermann, Mo 

Osage City. Ho 

Plttsbnrg.Pa 

Portland; Mo 

New Haven, Mo 

Boonville, Mo 

Hermann. Mo 

Tnecambia, Mo 

Hermann, Mo < 

Lo Claire, Iowa 

Grafton, 111 

EvansTille. Ind 

Jeffiersonvllle, Ind. . 

Hermann, Mo 

do 

do 

do 



Tear. 



1889 
1878 
1875 
1885 
1890 
1887 
1880 
1883 
1891 
1893 
1876 
1879 
1875 
1893 
1894 
1888 
1884 



Date of last 
inspection. 



May 8,1894 

do 

Aug. 3.1894 
June 26, 1894 
July 3,1894 
May 9,1894 
May 4,1894 
June 27, 1894 
July 7,1894 
Sept. 13. 1894 
Oct. 27,1893 
May 8,1894 
Nov. 22, 1894 
Feb. 9,1894 
Mar. 8,1894 
May 8,1894 
do 



Dimensions. 



a 



Feet. 
70 



^eet. 
16.6 



197 

72.5 

97 
102.4 

91.8 

96 
107 
123 
111 
127 
115 

89.2 

96.6 

95 

86.6 



I 



33 

14.4 

23.2 

21.5 

19.1 

14.3 

23.9 

24 

26.6 

20 

28 

18.8 

21.4 

17.5 

24 



:2 



Feet, 
2 



5 

2.3 

3.2 

4.2 

3.4 

8 

3.5 

4.6 

3.6 

3 



Total 
tonnage. 



19.06 
t4.00 

394.08 
18.40 
86.45 
80.35 
78.94 
82.61 
74.35 
98.94 
79.81 

136.88 
97.40 
41.10 
60.41 
43.05 
44.82 



* Condemned October 25, 1894. 
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Table 5. — List of Bteamera plying- on ike MiBsouri Riter, in ike diBiriet of New Orleansr 
enrolled or licensed at the port of St. Louis, Mo., etc, — Continued. 



Name. 



Annie Dell 

A. W. Swing... 

Benton 

Black Diamond. 

Commodore 

Edna -,. 

Fawn 



Frederick 

Gaaconade 

G.M.Sivley 

John L. Fergnaon*. 
John R. Hugo 

May Brym. 



MUl Boy. 

Peerleas. . 

Phi Oak.. 
Royal.... 



s 



I 



18 



4 

3 

7 



6 



2 



86 



12 



13 

e 

14 



Paasengera. 



Engineg. 



2 

^ 






25 

8 

66 

10 

50 

22 

50 

38 
35 
60 
20 
30 

50 
20 

22 

20 
20 



a 

c 



80 



13 

5 

10 







u 
o 



H 



'n 



25 

8 

36 

10 

50 

20 

50 

15 
30 
50 
20 
30 

50 
20 

22 

20 
20 



a 





2 
I 
2 
2 

2 

2 

2 

2 
2 
2 
2 
2 



2 
2 



• 

I 



/n. 
6 
6 

'? 

10 
8 
8 

7 

9 

12i 
11 
12* 
16 

8 

8 

8 
8 



I 

CO 



Ft. 
2 

5' 

8 

4 

3i 
2 

P 

4 

I* 

I 
3 



Boilera. 



u 

B 

d 



1 
1 
3 
1 



1 

1 

1 
1 
2 
1 
1 

1 
1 






10 

3 

24 

14 

20 

14 

14 

14 
20 
24 
16 
24 

22 

14 

16 

17 
12 



s 



In. 

36 
40 
88 
80 

40 

44 

42 

30 
42 
32 
42 
42 

44 
44 

42 

40 
36 



Fines. 






:i4 

♦70 
6 

:2i 

6 

10 

4 

6 

5 
10 
12 

5 



1 

r26 

2 

:s6 
:36 

5 



I 

a 



Name. 



Annie Dell' 

A-TT. Ewlng 

Benton 

Black Diamond — 

Commodore 

Edna 

Fawn 

Frederick 

Gaaconade 

G. M.Sivley 

John L. FerguBon * 

John R. Hngo 

May Bryan 

Mill Boy ;... 

Peerless 

Pin Oak 

Royal 



Boilerd. 



I- 
o 

I 

93 



Steel.. 

Steel.. 

Iron .. 

Steel.. 

Steel.. 
Steel.. 

Iron I . 

Steel.. 

Steel.. 

Steel.. 
Iron . . 

Steel.. 
Iron .. 

Steel.. 

Steel.. 
Steel.. 
Steel.. 



9 



1889 
1885 
1875 
1886 

1890 

1887 

1877 

1883 

1801 

1893 
1864 

1894 
1875 

1893 

1804 
1888 
1884 






i 

o 

I 



130 

126 

125 

130 

153 
160 

110 

150 

160 

109 
91 

160 
113 

110 

160 
125 
125 



Licensed to run on— 



Mississippi and tribu* 

tary rivers. 
do 

....do 

....do 

-...do 

....do 

....do 

....do 

....do 

...do 

Missouri Riyer, 5 miles 
above and below Jef- 
ferson City, Mo. 

Mississippi and tribn- 
tary rivers. 

Missouri River between 
St Charles and 10 miles 
above Hermann, Mo. 

Mis8is8ij)pi and tribu- 
tary rivers. 

...do 

....do 

....do 



Name and address of sole 
or managing owner. 



Wm. L. Heckmann, Mount 
Sterling, Mo. 

C. C. Turner, Osage City, 
Mo. 

H. C. Harkins, St Louis, 
Mo. 

L.'L. Kurtaebaam, Car- 
thage, Mo. 

D. N. Burruss, Miami, Mo. 
L. C. Lohman, Jefferson 

City, Mo. 
Chas. Able, St Charles, 

Mo. 
R. M. Marshall, Tuacum- 

bia, Mo. 
Hermann Ferry and Pack> 

et Co., Hermann, Mo. 
G. M. Sivley, Havana, 111. 
Cole $L Calloway Trans- 
portation Co., Jefferson 

City, Mo. 
R. M. Marshall, Tuscnm- 

bia, Mo. 
WiUihington Ferry Co., 

Washington, Mo. 

Hermann Ferry and Pack- 
et Co., Hermann, Mo. 
Do. 
£. W. Wild. Hermann, Mo. 
H. F. Jonea, Keosho, Mo. 



* Condemned October 25, 1894. 



t Estimated. 



\ Tnbea. 
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Tabix 6.— £I«I 0/ 9immw j^fMif om ike Muowri Rher, in ike dUirioi of New Orleane, 
emrieiiai or UeemaeiMi tkej^t «/ if 4mmw Cii^, Mo,, durimg the pear 1894, 



Name. 



Alda 

Annie Cade 

Belle of BrownTiUe 
Joa. L. Stevena — 

Plow Boy 

Roy Lynda 

S«.£liiK> 



Where built. 



Boonvllle, Mo 

Leavenworth, Kani. 

Gxafton, III 

Jeffanonville, Ind . . . 

Slonx City. Iowa 

JefieraonviUe, Ind... 
De Witt, Mo 



Year. 



1801 
1879 
1880 
1887 
1884 
1887 
1801 



Date of laat 
inspection. 



May 21, lOM 
May 23, 18M 

do ...... 

May 21, 1804 

May 22, 1884 
May 21. 1804 



DimeoBlona. 


J 


• 


• 


^ 






a 


s 


^ 


i 


n 


(5 


Feet. 


Feet. 


Feet. 


121 


21.2 


4 


127.5 


32 


4.5 


110 


.30 


4 


103 


20.4 


4.2 


77.7 


21.4 


5.6 


87 


25 


3.6 


67 


17.4 


3 



Total 
tonnage* 



78.80 
178.32 
102.44 
85.05 
28.32 
64.10 
28.01 



Name. 



Alda 

Annie Cade 

BeUe of Brown ville. 

Joa. L. Steveiia 

Plow Boy 

Boy Lyndi 

St.BImo 



I 



I 



12 



Paaaengers. 



S 

u 



58 



10 



25 



I 



8 



S 



I 



50 



10 



25 



Snginea. 



u 



2 
1 
1 
2 
2 
2 
2 



i 



In. 

10 

20i 

16 

10 

8 



7 



I 



Ft. 



5 

3 

3 



Boilera. 



I 



1 
2 
1 
1 
1 
1 
1 



.a 



Ft. 
22 
16 
18 
16 
14 
18 
12 



I 



In. 
42 
42 
48 
48 
40 
42 
40 



Floes. 



u 



10 



40 
"l 



5 



In. 



3 
6 



Kama. 



Alda 

Annie Cade 

Belle ot Brownville 
Joa. L. SteTena. .-. . 

Plow Boy 

Boy Lynda 

St.Blmo 



BoUers. 








1 


1 


• 

1 




O 

1 


s 


f 


CO 


•^ 


CO 






Lbs. 


Bteel.. 


1801 


153 


Iron .. 


1870 


110 


Steel.. 


1880 


140 


Steel.. 


1887 


125 


Steel.. 


1880 


150 


Steel.. 


1887 


161 


Steel.. 


1801 


130 



Licensed to mn on.— 



Missiaaippi and triba- 
tary rivers. 

Missonri River at Kan- 
sas City, 5 miles above 
and below. 

Misaonri Kiver at ferry 
croflsings. 



Mississippi and tribu- 
tary rivers. 

Mississippi Biver at 
Lexington, Mo. 

Mississippi and tribu- 
tary rivers. 



Kama and address of sole 
or managing owner. 



John Mackler, Boonville, 

Mo. 
Wm. A. Cade, Kansas 

City, Mo. 

J. W. Morgan, Leave&> 
worlh^ans. 

Jos. L. JPorter, Boonville, 
Mo. 

D. N. Smith, Boonville, 
Mo. 

Lexington Coal, Ferry and 
Transportation Co. , Lex- 
ington, Mo. 

O. J. MiUer. Nevada, Mo. 
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« 

Tablk 7. — List of steamers plying on ike Missouri Riter\ in the disiriot 6/ Kew Orleans, 
enrolled or licensed at the port of 8t. Joseph^ Mo,^ dnrxng the year 1894, 



Kame. 



Bee 

Harry Lyuds 
Princess 



Where built. 



St. Joseph, Mo 

White Cloud, Sans. 
St. J oseph , M o 



Year. 



1893 
1892 
1889 



Date of last 
inspection. 



June 12, 1894 
Mar. 27, 1894 
Aug. 28, 1894 



Dimensions. 


• 

•5 


• 

5 


• 


U 
S 


1 


t 

s 


vA 


» 


p 


Feet. 


Feet. 


Feet. 


53.5 


13.5 


3.5 


64 


18 


3 









Total 
tonnage. 



16.42 
27.08 
*4 



Name. 



Bee 

Harry Lynds. 
Princess 



CO 



I 



Passengers. 



P4 



10 
20 
16 



a 

I 

e 



u 
o 



9M 



00 

10 
20 
16 



Engines. 



S 



1 
1 
1 



9 



In. 

8 

7 
4i 



I 

03 



Ft. 
1 

I 



Boilers. 



B 

a 



1 
1 
1 



.a 
to 

I 



Ft. 

11* 

7 

3 



I 



7n. 
34 

30 

24 



Flues. 



u 

% 

a 

JZ5 



t28 

1 

113 



S 



Jn. 



3 

12 

3 



* Estimated. 



t Tubes. 





Boilers. 


Licensed to ran on— 




Name. 


u 

o 

1 


.a 

s 


Steam pressure 
allowed. 


Kame and address of sole 
or managing owner. 

1 


Bee 


steel.. 
Iron.. 
Steel.. 


1887 
1883 
1891 


Lbs. 
120 

120 

120 


Missouri and tributary 

rivers. 
Missouri River at White 

Cloud, Kans. 
Missouri River at St. 

Joseph, Mo. 


Henrv W. Dunn, St. Jo- 
seim, Mo. 

J. H. Lynds, White Cloud. 
Kans. 

W. E. Jamieson, St. Jo- 
seph, Mo. 


Harry Lynds ....•*....... 

Princess... .■ 



Table 8. — List of steamers plying on the Missouri Rivery in the district of Keiv Orleane, 
enrolled or licensed at the port of Omaha, Nehr,, during the year 1894. 



Kame. 



Andrew S. Bennett*. 

Capitola Butt * 

Castalia* 

Flora* 

JosleL.K* 

LastChanoe* 

LittleMaud* 

Mary E. Bennett . . . . , 
Minnehaha* 

SueenNo. 2 
osebud* 

YintStUllngs* .. 



Where built. 



Sioux City, Iowa 

Montrose. Iowa 

Sioux City, Iowa 

Waukegan, 111 

Chamb^lain, S. Dak. . 

Burlinffton, Iowa 

Sioux City, Iowa 

Covington, Nebr . . . « . . 

Canton, S. Dak 

Tleville, lo^a 

Pittsburg, Pa 

Metropolis, HI 



Year. 



1880 
1885 
1892 
1888 
1884 
1870 
1882 
1888 
1893 
1879 
1877 
1881 





Dimensions. 


Date of last 
inspection. 


i 


• 

Feet. 
30.0 
23.3 
26.0 


i 


May 15. 1894 
June 13, 1894 


Fea. 
115.0 
83.7 
110.0 


Feet. 
3.5 
3.3 
3.7 


June 12. 1894 


Aug. 30, 1894 
May 19, 1894 
July 13, 1894 
Aug. 30, 1894 
Aug. 29, 1894 

M A • • • UW •••••■ 


*"e6.'6' 

98.2 
92.0 
65.0 


14.0 
17.8 
20.0 
14.0 


"2.6* 
8.0 
3.4 
2.5 


44.0 
177.4 
13L0 


12.0 
3L8 
3L6 


2.0 
4.0 

4.8 


July 11, 1894 



ToUl 
tonnage. 



78.08 
67.03 
90.06 
t4.00 
22.75 

50. 4r 

58.06 
2L71 
t8.00 
12.00 
286.49 
177.47 



* Did not go below soutiiem limits of Sioux City, Iowa. 



t Estimated. 
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Tablk 8. — LUt of ateamers plying an the Miaaourri Biver, in ths district of Xew Orleana^ 
enrolled or lioenaed at ih^port of Omaha, Nebr,, etc. — Continued. 



Name. 



Andrew S. Bennett*. 

CapitolaBntt* 

CaatAlia* 

Flora* 

JoaieI«.K.* 

Laat Chance* 

Little Maad* 

Mary £. Bennett 

Hinnehalia* 

Qaeen No. 2 



Tint Staiings 



i 

2 
S 

00 



11 






12 



20 



Passengers. 



s 






75 

20 

22 

15 
30 

32 



10 
40 



23 
37 



c 



23 



c 



9M 
C'd 



I 

CO 



76 

20 

15 

15 
30 

30 



10 
40 



37 



Engines. 



rm 

i 



2 

2 

2 

1 
1 

2 

2 
2 
1 
1 

2 

2 



9 



In, 

11» 

11 

10 

J* 

11 

^i 

4 
71 

1< 

15 

ao 



I 



Feet. 
H 

4 

}* 

3 
3 

n 

5 
I 



5 
5 



Boilers. 






1 

1 

1 

1 
1 

1 

1 
1 
1 
1 

2 
2 



a 

>3 



Ft. 
22 
20 
20 

4 
61 
18 

24 

16 

6 

V4 

24 
22 



a 

ed 



/n. 

48 

46 

42 

24 
42 

42 

40 
38 
24 
30 

45 

42 



Fines. 






6 

10 

6 

t83 
t52 



5 

»31 



10 
5 



9 

3 

P 



In. 

2-14 

4^ 
2-10 
2 

2-8 
2-10 



8 
2 



9 

10 



Andrew S. Bennett *. 

CapitoU Bntt * 

Caatalaa* 

Flora* 



JoflieL.K.*.. 
Lab! Chance* 
Little Maud* 



Hary S. Bennett. 

Minnehaha * 

Queen No. 2 

R4Mebnd* 

Tint Stillings*.. 



Boilers. 


• 




1- 


1 


1 


is 
h 

OQ 


Steel.. 


1883 


Lh». 
140 


Steel.. 


1881^ 


135 


Steel.. 


1892 


160 


Steel.. 


1888 


100 


Steel.. 


1888 


120 


Iron . . 


1870 


83 


Steel.. 


1889 


156 


Steel.. 


1801 


140 


Steel.. 


1894 


120 


Iron.. 


1877 


110 


Steel.. 


1882 


149 


Iron .. 


1878 


125 



Licensed to mn on~ 



Mlssonri and tributary 

rivers. 
do 



.do 



Big Sionx and Flovd riv- 
ers and Missouri River 
between the two. 

Missouri River 



do 



Missouri River between 
Niobrara and Fort 
Randall. 

Mississippi and tribu- 
tarv rivers. 

Floyd and Big Sioux riv- 
ers. 

Missouri River at ferry 
crossings. 

Mississippi and tribu- 
tary rivers. 

Missouri River at Sionx 
City. 



Name and addreas of sole 
or managing owner. 



Wm. Luther, Covington, 

Nebr. 
R. A. Talbot, Covington, 

Nebr. 
B. S. Holmes, Sioux City, 

Iowa. 
Albert Heller & Bro. , Sioux 

City, Iowa. 

Yankton Bridge and Ferry 
Co., Yankton. S. Dak. 

M. R. King, Chamberlain, 
S. Dak. 

Jos.Leacb, RunningWater, 
S.Dak. 

R. A. Talbot, Covington, 

Nebr. 
J. W. Clairidge, Sioux City, 

Iowa. 
Anderson, Kilboum Sl Co., 

Decatur, Nebr. 
Sioux City Packet Co., 

Sioux City, Iowa. 
Selzer Bros., Sioux City, 

Iowa. 



* Did not go below southern limits of Sionx City, Iowa. 



t Tubes. 
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Table 9.— List of aUamerB plying on the Mia»auri^ Biter, in the dieirict of New OrUtme, 
enrolled or lieenifd at the port of Burlington, Iowa, during the gear 1894, 





Where built. 

-• 


Year. 


Date of last 
inspeotion. 


IMmensioDB. 


■ 


Kame. 


• 


5 

A 


• 

A 
& 


Total 
tonnage. 


John Bertram 


Jefferson ville, Ind 


1880 




Feet. 
180 


Feet 

34 


Feet. 

5 


300 40 











Name. 



John Bertram. 



i 



s 

to 



& 



PaaaengerB. 



I 

• 

P4 



a 



g 



I 



Engines. 



fa 
S 



In. 

20 



CO 






Boilers. 



u 

9 



§ 



ua 
U 



Ft. 
24 



I 



In. 

38 



Fines. 



i: 
^ 



I 



In, 



Name. 



John Bertram. 



BoUers. 






e 


« 






1 


-4J 

1 


^1 


u 


pO 


o 

1 


1 


§5 

CO 

Lie. 




Iron.. 


1880 


150 



Licensed to mn on- 



Missisaippi and tribu- 
tary nvera. 



Name and address of sole 
or managing owner. 



St. Louis, Keokuk and 
Northwestern Railway. 



Table 10. — lAet of eieamers plying on the Miaeouri River, in the dietrict of Xew Orleans, 
enrolled or licensed at the port of Nashville, Tenn,, during the year 1894, 





Wberebnilt. 


Ydfcr. 


Date of last 
inspection. 


Dimensions. 




Name. 




• 


.d 

1 


Total 
tonnage. 


J.J. Odil 


Nashville, Tenn 


1889 


Dec. 22, 1693 


Feet. 
149.5 


Fe*t. 
28.5 


Feet. 
3.0 


172. 7« 









• 




Passengers. 

• 




Engines. 


Boilers. 




5 


• 


M 














Flues. 


Name. 






t • 


.a 


O 




• 




• 




k 


.• 


^ 




1 


• 

• 


Ig" 


^8 


r 


hi 




• 


u 


■2 


1 


1 


1 




1 

03 


1 


Perm 
ca 


First 


a 

'A 


§ 

5 


1 

(A 


1 


g .9 
Ft. In. 


a 








/». 




JncAet. 


J. J.Odil 


20 


40 


40 


30 


10 


2 


10 


3* 


2 


14 


36 


18 


5 
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a» 

Tabls 10. — LiMt of ateamera pljfing on the Miasouri Siver, in th^ district of New Orleans, 
enrolled or Ucenaeaat ike port of Nashville, Teim., etc. — CoDtinued. 





Boilers. 


Lioensed to run on^ 




Name. 


• 

1 

CO 


• 

1 


Lb9. 

175 


• 

Nome and addreaa of sole 
or managl&g owner. 


J.J. Odil 


Steel.. 


1880 


MiMlsflippi and tiibu- 
tMy nVen. 


Lonia Boeohe, St. Louia, 




Mo. 



Tabub 11. — List of steamers plying on the Missouri River, in the district of New Orleans, 
enrolled or licensed at the port of Book Island, III,, during the year 1894, 





Where built 


Year. 


Sate of laat 
inspection. 


Dimensions. 




Kama. 


• 

t 


• 

5 


• 

1 


Total 
tonnage. 


J. m^- Boencer . ........... 


JeffiMraonville, Ind.... 


1882 


May 28, 1894 


Feel. 
131.0 


Feet. 
85.0 


Feet. 
5.0 


186.59 







Kame. 



J.W. Spencer. 



a 



I 



». 



Passengers. 



Engines. 



§ 

P4 



I 



O 






a 








In. 
18 






6 



Boilers. 



i 



2 



a 



26 



/n. 
40 



Flues. 



i 



I 



Inches, 
18 



Name. 



J.W- Spencer. 



Boilers. 




• 

o 




ll 


1 


1 


i"^ 


CO 


^ 


CO 






X6«. 


steel.. 


1882 


150 



Licensed to run on — 



Missonri Jiift^r 100 miles 
aboveJtndDelow*Jeffer- 
son City, Mo. 



Name and address of sole 
or managing owner. 



Cole Sc Calloway Trans- 
portation Co., Jefferson 
City, Mo. 



Very respectfully, your obedient servant, 

J. C. Sanford, 
First Lieut, of Engineers, Secretary, 
Lient. Col. Chas. R. Scter, 

Corps of Engineers, U, S, A,, 

President Missouri Biver Commission. 
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Appendix B. 

report on commerce of osaos river during calendar year 1894. 

• Offiqe Missouri River Commission, 

St. LouU, Mo,, June SO, 1895, 

Sir : I have the honor to submit the following report on the commerce of Osage 
River during the calendar year 1894 : 

The methods employed in securing the statistics were the same as those employed 
on the Missouri River, viz, by circular letters and blanks sent to boat owners and 
others engaged in river trslde. 

The Commission not having assumed the charge of the river until January 15, 1896, 
I did not have the assistance whieh the weeKly commerce reports of the gauge 
observers will hereafter afford in checking up the statistics, and therefore have relied 
solely on the statements sent me in answer to ray circular letters. Most of these let- 
ters brought forth satisfactory answers, but in a few instances an estimate based 
on a comparison with other shipments became necessary. 

The larger part of the steamboat trade was between Tuscumbia and the mouth, a 
distance of 60 miles ; the Annie Dell, however, ran up as far as Linn Creek, about 109 
miles from the mouth, and a smaller boat, the Black Diamond, plied solely in the 
upper river, within 35 miles above and below Osceola, Mo. (about 229 miles above 
the mouth). 

There are a large number of sawmills in the upper river to which were rafted a 
considerable amount of logs, the finished product of which was mostly shipped by 
rail. The distances which these logs were rafted could not in all cases be satisfac- 
torily obtained as they were gathered ap at a number of points on the river. 

The following table giving the amount of freight carried, towed, and rafted, not 
including any ferry business, is presented as a close approximation to the actual 
trade: 

Table 1. 



CIms. 



Packets and mls- 
cellaiieoas boats. 
Rafts 



Total 





• 




M 




1 


• 


w4 


o 


lA 


Tons. 


Tons. 


4,793 


1,07« 






4,793 


1,070 



a 

a 



^ 






& 



Tons.i Tons. 



2,140 

13,&86,73,361 



15, 725;73, 361 



-a 
s 

I 



Tons. 
60 



60 



► 

i 

9 

9 

U3 



Tons. 
8,100 



8,100 



Tons. 
440 



440 



Tons. 
128 



128 



1 






Tons. 
l86 



186 



Tons. 
1,366 



1,866 



1 



Tons. 

18.279 
86,946 



I 



434,192 
4,160,429 



105,225 4,603.621 



The following comparative table gives the totals for the different classes of freight 
carried during the years 1890*1894, but with the mile-tons omitted, data to obtain 
which were gathered only in 1894 : 

Table 2. 



Articles. 



Hay, grain, etc 

Lumber, logs, wood, railroad ties, etc 

Livestock 

Produce 

Salt 

Barytea 

General merchandise, farm machinery, etc 
Gravel 

Total 



1894. 



4,793 
89,086 

1,076 
186 
128 
440 

1,416 

8,100 



106,225 



Tons carried. 



1893. 



3,773 
62,020 
741 
196 
329 
470 
946 



68,475 



1892. 



5,471 

69,721 

739 

182 

281 

1,200 

1,686 



1891. 



6,136 

77,196 

957 

627 

602 

2,775 

2,858 



79,280 



91,049 



1890. 



5,118 

86,349 

766 

819 

482 

1,710 

2,269 



87,013 
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It will be seen by the above table that the trade in 1894 shows a considerable 
increase over that in 1893. 

Meet of this increase appears in the item of railroad ties, in which a very large 
trade is done yearly. The gravel business carried on near Osceola, Mo., does not 
appear to have been included in former reports. The table, however, shows a satis- 
factory increase in shipments of grain and live stock over that in 1893. 

Full particulars regarding the steam vessels which were engaged in trade on the 
river daring 1894 is given in the following table : 

Tabuc 3. — List of steamers plying on the Osage River , in the district of New Orleans, 

enrolled at the port ofSt, Louis, Mo,, during the year 1894. 



Name. 



Annie Dell' 

A.W.Ewingt.. 

Benton t 

Bleck Diamond! 

Edne: 

Frederick! 

JohnR. fla^o:. 
ITrie* 



Where built. 



Hemuuini Mo . . . 
Oeage City. Ho. 
Pitteburg. Pa . . . 
Portland. Mo ... 
Boonville, Mo. . . 
Tuflcunbia, Mo. 
Evaneville, Ind . 
OaoeolaiMo 



Year. 



1889 
1878 
1875 
1885 
1887 
1883 
1879 
1890 



Date of last 
inapeotion. 



May 8,1894 

.....do 

Aug. 3,1894 
J one 26, 1894 
May 9,1894 
June 27, 1894 
May 8,1894 
June 28, 1894 



Dimen»iou8. 



h9 



Feet. 
70 



197 

72.5 
102.4 

96.4 
127 

88 



5 



Feet. 
16.6 



83 

14.4 

21.5 

14.3 

20 

20.2 



4 

S' 



Feet 
2 



5 

2.3 

4.2 

3 

3 

3.1 



Total 
ton- 
nage. 



19.06 
4 

394.08 
18.40 
80.35 
82.51 

136.88 
44.55 



I 

s 

GO 



18 



6 

4 
6 






hi 



36 



12 

13 

9 



Paaaengera. 



25 
8 
66 
10 
22 
28 
39 



n 

■*» 

e 



30 

» • ■ 

2 

13 

9 



hi 

o 

I 
I 



25 

8 
36 
10 
20 
15 
30 



Kame. 



DeU*.... 

A. W. Swing t •• 

Benton! 

Blnck Diamond ! 

Sdna! 

Frederick! 

Jobn R. Hugo ! . 
Urie* 



£ngine«. 



I 
§ 



1 
2 
2 
2 
2 
2 
1 



I 



In. 
6 

6 

^? 

8 

7 

124 
10 






Boilers. 






1 

3 
1 
1 
1 
1 
1 






Ft. 
10 

3 

24 
14 
14 
14 
24 
131 



hi 

I 

P 



In. 
36 

40 
38 
30 
44 
36 
42 
42 



Flues. 



I 



tl4 

170 
6 

t21 

10 

6 

5 

t36 



hi 

9 



Jnehei, 
3and34 

8 
6 
6 
10 
8 



73 

S 



1889 

1885 
1875 
1886 
1887 
1883 
1894 
1890 






180 

125 
125 
130 
160 
150 
160 
120 



Kame and address of sole or 
managing owner. 



W. L. Heokmann, Mount Sterling, 

Mo. 
C. C. Turner, Osage Citt, Mo. 
H. C. HArkins, St. Louis, Mo. 
L. L. Knrtsebanm, Cartha^, Mo. 
L. C. Lohman, Jefferson City, Mo. 
K. M. Marshall, Tuscumbia, Mo. 

Do. 
M. J. Wright, Osceola, Mo. 



* XJoenaed'to mn on Osage River, t Tubes. ! Licensed to run on Mississippi and tributary riyers. 

It will be noticed that the Bteamer Benton, a MiBsouri River long-trade packet, is 
included in this list. She entered the river a few times daring high water and went 
up as far as Tuscumbia. The total amount of her freight, however, was only about 
1& tons, the remainder of the frieght having been carried on boats built primarily 
for and mostly engaged in the Osage and Gasconade river trades. 

Two small gasoline boats were also on the river in 1894, but did no business except 
ferriage, which is not included in this report. 

Very respectfully* your obedient servant, J. G. Sanford, 

First Lieut, of Engineers, Secretary. 
Lient. Col. Chas. R. Sutbr, 

Corps of Engineers, 17. 8, A,, 

Jnresident Missouri River Commission, 
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Appendix 0. 

RBPORT ON CQHMSftCB OF QAfiCONADE KIV£B DURING CALENDAR TEAR 1894. 

OxTiCE Missouri Eivxr Commission, 

8L Louia, Mo,, June SO, 1895. 

Sir : I have the honor to sabmit the ftilowing report on the commeree of the Gas- 
.conade River during the calendar year 1894: 

The same method of securing the statistics waaesplojed on this river as had pre- 
viously been adopted on the Missouri River, viz^ sending ooi early in the year blanks 
covering every probable variety of freight earned, accompanied by an explanatory 
circular letter, to boat owners and all others engaged in nver trade. 

For the most part satisfactory answers were received ; bat in some eases the dis- 
tances that the freight was carried and the logs and ties rafted could not be accu- 
rately determined, and for these the distances used in obtaining the mile-tons were 
estimated. 

Some of the steamers were engaged in trade as far up as Vienna, 78 miles above 
the month ; but the greater part of the business done by steamboats appears to Lave 
been carried on in the lower 45 miles of the river. 

Some of the rafts and railroad ties have come fh>m the month of Bi^ Piney Creek, 
110 miles above the mouth of the Gasconade, and possibly from still farther up. 
These distances as civen were scaled from the maps of the river, and are nearly 30 
per cent less than the distances given by the local steamboat owners. 

The following table, giving the amount of freight carried, towed, and rafted in 
1894, not including any ferry business, is presented as a close approximation to the 
actual business done on the river : 

Table 1. 



ClMS. 



Packets and mlMsella- 

neoas boata 

Rafta 



Total. 






Tont. 
3,061 



3,061 






Tona. 
847 



847 



i 



1 

1 



Tons. 
1,128 
2,100 



3,223 



Tons. 



24,046 



24,046 



Tons. 
91 



91 



I 
1 



Tons. 
113 



113 



Tons. 
69 



Tons. 
136 



136 






Tons. 
92S 



925 



Tons. 

6,365 

26,146 



211,858 
2,219,606 



82,511 I 2.430.950 



The following comparative table gives the totals for the different classes of freight 
carried during the years 1890-1894, but with the mile-tons omitted, data to obtain 
which were gathered only in 1894 : 

Table 2. 



Artioles. 


Tods carried. 


1894. 


1883. 


1892. 

1,547 

10,626 

416 

80 

23 

237 


1891. 


1800. 


Hav ffTain. oto ..................................... 


3,061 

27,260 

847 

136 

69 

1,016 

113 


3,061 

17, 915 

144 

133 

80 

703 


4,035 

19.646 

425 

67 

29 

256 


2,658 


Lamber. loin. wood, railroad ties, etc 


22,806 


Live stock 


200 


Produce 


5 


Salt.- 


28 


Gkmeral meFchandiiie. farm maohinerv. etc .• 


877 


Sand and ffravel 














\ Total 


32,511 


22,058 


12,929 


24,458 


26,063 







From Table 2 the businc33 done in 1894 shows an increase over all the preceding 
years noted. This increase is a satisfactory one, as it does not appear to be entirely 
due to the item of railroad ties, which business is liable to vary largely in different 
years. The largest amount of steamboat trade was carried on by the Hermann Ferry 
and Packet Company, which had three steamers plying on the river in 1894. 
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The following table givee the dimensions, with other data of Government inspec- 
ticnif of steam vessels emploved in the river trade, as obtained from their enrollment 
papers in the custom -honse in St. Louis, Mo. : 

Table 3. — LUt of steamers plying on the Gasconade River, in the district of New Orleans, 

enrolled at the port of St, LouiSy Mo., durinft the year 1894, 



Kame. 



AanSe Dell* 
Gaaconadet. 
MiU2k>y4... 
Peerieaa i ... 
PinOakt... 
Boyalt 



Where built. 



Hermann. Mo. 

do 

do 



do.... 
.do .... 
.do.... 



Tear. 



1889 
1891 
1893 
1894 
1888 
1884 



Date of laat 
inspection. 



May 
July 
Feb. 
Mar. 
May 



do 



8,1894 
7,1894 
9,1894 
8,1894 
8.1894 



Dimensions. 



t 



Feet. 
70 

107.4 
89.2 
96.0 
95 
86.6 



s 



Feet. 
16.6 
23.9 
18.8 
21.4 
17.5 
24 






Feet. 
2 

3.5 
2.8 
3.5 
2.2 
3 



Total 
ton- 
nage. 



19.05 
74.35 
41.10 
50.41 
43.05 
44.82 



a 



I 



2 



1 



t 
& 



Passen- 
gers. 






25 
35 
20 
22 
20 
20 



a 



■0 

hi 



u 

h 



25 
30 
20 
22 
20 
20 





Engines. 


Boilers. 






« 

u 
« 

i 

2 
2 
2 

2 

2 
2 


i 
1 

In. 
6 

9 

8 

8 

8 
8 


1 

Ft. 
2 

1 

3 

1^ 


• 

1 


J 

FL 
10 

20 

14 

16 

17 
12 


1 
1 

s 

In. 
86 

42 

44 

42 

40 
36 


Flues. 


• 

<*> 

p 

Xi 

1 


1 

Lbi. 
130 

160 

110 

160 

125 
125 




Kame. 


• 

hi 


1 


Xame and address of sole or 


AnoieDeU* 

GasooDMiet 

MillBoyt 

Paerlsaaf 

PfnOakf 

Beval * 


5 
5 


Inchei. 
Sand 3i 

6 and 10 
16} 

r 

7 


1889 
1891 
1893 

1894 

1888 
1884 


William L. Heckmann, Mount 

Sterling, Mo. 
Hermann Ferry and Packet 

Co., Hermann, Mo. 
Do. 

Do. 

E. W. Wild, Hermann, Mo. 
H. F. Jones, Neosho^ Mo. 

• 


MWVJ «■ .......... 



* Licensed to run on Osaee River. 

f Licensed to run on Mississippi Mid tributary rivers. 



tTiibes. 



these steam vessels the gasoline boat Hermann was engaged in the river 
trade daring the year. 

Very respeetfully, your obedient servant, J. C. Sanford, 

First Lieut, of Engineers, Secretary, 
Liieot. Col. Chas. R. Sutbr, 

Corps of Engineers, U, S, A,, 

President Missouri Biver Commission 
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aunxval report of mr. c. h. winchbll, assistant engineer, 1895. 

Office Missouri River Commission, 

St, Louis, Mo,, June 30, 1895, 

8lB : I have the honor to submit the following report on the field work of the 
topographical party nnder ray direction dnring the season of 1894 : 

In obedience to instructions from you the party assembled at Jefferson City Octo- 
ber 20, 1894, but the quarter boat which we were to have was not ready for occupancy 
ontil October 23, on which date a mess was started on the boat and the party towed 
)>y the steamer ^elueina to Stanley Island, 11 miles above Jefferson City. 
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• 

The party was organized as follows: C. M. Wlnchell, chief of party ; O. H. B. Tar- 
ner, £. J. Thomas, W. C. Simmons, and C. E. Taylor, topographers; J. C. Barr, 
levejman: J. W. Link, draftsman; 5 recorders, 17 rodmen and boatmen, 1 watchman, 
and a galley force of 4 ; making a total of 34 men. 

Work was begun October 24 on a line through Big Rook at right angles to the 
valley, and progressed downstream until December 19, when the season's survey 
closed on a north and south line through A ^^^y* I inil® below the mouth of the Gas- 
conade River. A complete topographic survey of the valley was made from Big 
Rock to A Fey, extending from tlie top of the hills on the north to the top of the 
hills on the south side of the river. AH natural features within this area, such as 
rivers, creeks, sloughs, chutes, islands, bars, etc., were located, also limits of wooded 
and cultivated areas, and all houses, fences and roads. Vertical angles were read to 
almost every point located in order to get sufficient data to draw 5-foot contours on 
the maps. 

AU elevations are referred to the St. Louis city directrix, and depend for their 
values on. bench marks from a line of precise levels established by the Missouri River 
Commission in 1892. A line of ordinary Y levels was run along each bank of the 
river in order to give the topographers frequent opportunities to check their transit 
elevations. These ordinary levels were also carried back to the hills every few miles 
to connect with the P. B. Ms. 

The survey was based on a system of secondary triangulation done by the Com- 
mission in 1885, but these secondary stations were so far apart (5 to 10 miles) and so far 
back from the river that they did not furnish frequent enough checks on the stadia 
work. A tertiary system of triangulation was therefore started at Big Rock and car- 
ried to A Fey. This tertiary system was checked by measuring with a steel tape 
six of the triangle sides, one every 9 miles, and by trigonometrical connection with 
ten secondary stations. 

The party was disbanded -at Gasconade December 19, having been out two months. 
During the winter and spring the notes of the survey have been platted on three 
detail maps. These maps were completed in pencil about May 20. 

I desire to thank my assistants for their willing and hearty cooperation in aid of 
accurate and rapid work. We are also indebted to Division Engineer Samuel H. 
Yonge, who kindly sent a steamboat to move our quarter boat from camp to camp as 
long as we were on his reach. 

The following is a r6sum6 of field work accomplished : 



RI&8UM£. 



Secondary As occupied 

Tertiary ^b occupied 

Tertiary As of former surveys 

located 

Tertiary base lines measured 

Miles of river ^triangulated 

Triangles computed 

Miles of stadia line run 

Miles of main bank line located. . 
Miles of shore line, including 

islands and bars 

Miles of bluff line located 

Number of points located 



14 
109 

43 

6 

54 

125 

484 
101 

217 
99 
33, 176 



Number of vertical angles read.. 31,354 

- - - ly 



Number of section comers located 

Number of other points perma- 
nently marked located 

Number of square miles topog- 
raphy 

Number of miles levels run 105. 5 

Number of old B. Ms. connected 
with 

Number of water surfaces taken. 

Number of county lines located.. 

Number of miles of river surveyed 



90 
114 



40 
57 

4 
54 



Very respectfully, your obedient servant, 

C. M. WiNCHELL, Asmtani Engineer, 
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annual report ov mr. a. h. blaisdell, assistant engineer. 

Office Missouri River Commission, 

St, Louis, Mo,, June 30, 1895, 

Sir : I have the honor to submit the following report on the water gauges main- 
tained by the Missouri River Commission during the hscal ^ear ending June 30, 1895: 

No new gauges have been established on the Missouri River, but continuoufi read- 
ings have been kept up from the twenty-three permanent and two temporary gauges 
in use at the end of the last fiscal year, the locations and charaoter of wmch were 
published in the report of the Commission for 1894« 
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From ioability to spare the aervices of an asaistont engmeer firom more pressing 
work, only one tour of gaage inspection has been made during the year, and that in 
NoTember, lS94r 

Witli the exception of the gauges at DeWitt, Mo., and Brownville, Nebr., they 
have all been maintained in fair condition by the observers. 

At DeWitt the revetment of the bank by the Wabash Railroad Company in Jan- 
uary, 1895, necessitated the partial destruction of the inclined wooden gauge, and 
temporary gauges were resorted to for low- water readings. Material has been pur- 
chased and delivered for a new gauge at this point and it will soon be erected. ' 

At Brownville radical changes in the channel have occurred; during thb low- water 
season the water left the permanent gauges, obliging the use of temporary gauges on 
bars. At present the tendency appears to be that the water will soon return to the 
old gau^e channel. 

The pilot bulletin service maintained at twelve gauge stations between the mouth 
and Kansas City, Mo., was discontinued on November 30, 1894, except at Kansas City, 
wkero the local steamboat men requested that it be made continuous. Ice prevented 
all river traffic at Kansas City for forty- two days after January 11, 1895, and for this 
interim the service was discontinued. At the other eleven stations the service was 
reaomed on April 1, 1895. 

The bulletins road from the same stage as adopted last year, viz, 5 feet below 
nae an low water at each station, as determined during the fall season when the stage 
is uninfluenced by ice. 

Commencing at the beginning of the calendar year there has been sent early in 
each week to the division engineers and to the captain of the snag boat a condensed 
gavge report of the preceding week. This paper gives the stage of water at the 
close of the week, whether a rising or falling one, the change during the week, the 
elevation of the highest water of the week, and in the column of remarks any special 
phenomena which may have occurred. 

The manuscript of a third pamphlet in the series of Missouri River stages embrac- 
in|^ the four years 1890 to 1883, inclusive, was ready for the printer at the end of the 
last fiscal year, but from lack of infmediate funds the publication was not made. 
When funds became available it was thought best to include the year 1894 in the 
publication, and the manuscript of the stages for the additional year is now ready. 

Final hydrographs for the five years 1890 to 1895, inclusive, have been completed. 

On the Osage River since January 15, 1895, there have been maintained by the 
Commission four gaugea, located at Osage City, firennekes Shoal, Burds Shoal, and 
Tuscumbia. 

These are the same gauges which had been established in 1891 or previously by 
Maj. A. M. Miller, Corps of Engineers, U. S. A., then in charge of the river. 

A change, however, was made in the method of reporting their records, the same 
regulations being adopted as on the Missouri River, where each observer reports 
weekly on a special card bidaily readings of his gauge, and also sends in separate 
weekly reports of all boats passing and any special river phenomena which may 
oeeur in his vicinity. 

Very respectfully, your obedient servant, A. H. Blaisdrll, 

ABitBtant Engineer, 
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aknoal rxpobt of mr. j. c. meredith, division bnoinbbr. 

Missouri River Commission, 
Office of Division Enoinsiul 
Council BlufBy Iowa, June 30, 1895, 

8iR : I have the honor to submit my report of operations conducted on the Missouri 
River at Omaha. Nebr., for the fiscal year ending June 30, 1895. 

The history of the Omaha revetment work is of interest in connection with this 
report only as it relates to the efforts to lay down limiting lines of control for the 
left bank of the river from the bluff contact at the location of the North Western 
dikes to the point below the Council Bluffs Waterworks Pumping Station. 

The broken continuity of the revetment work begun in 1889 at the North Western 
dikes and complete^ in 1892 to the point below the Interstate Bridge had allowed 
the development of a pocket in the left-bank shore line about 1 mile above the 
Interstate Bridge. A break in the revetment at this pocket occurring in 1892 made a 
deeper recession possible, and this condition, taken in conjunction with the bifurca- 
tion of the channel a short distance below the point of impact at the North Western 
-*-' — I, allowed a varying condition of flow that forced the channel at different times 

BNG 95 ^261 
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nncler the several spans of the Interstate Bridge, and at a varying angle with the 
line thereof. 

I was directed by the president of the Missouri River Commission in his letter to 
me of September 27, l^M, to make a shore-line survey of the river at Omaha, 
ezteudins from the mouth of Pigeon Creek to the Interstate Bridge, and after collect- 
ing such iiydrographic data as would afford an intelligent conception of the coudi- 
tious in the immediate vicinity of the bridge, to submit a project, with estimates, 
for Ijie expenditure of the amount appropriated by act of Congress of August 17, 
1894. 

The survey indicated that the most immediately desired object regarding the 
change of the river at Omaha was the formulation of some plan to produce a uniform 
flow in the immediat'O vicinity of the Interstate Bridge. 

The development of a pocket in the left-bank shore line was not of itself a necessary 
cause in producing the changing conditions, except as taken in connection with the 
double ciiannel above. When a large percentage of the discharge of the river 
would follow the left-bank shore line a crossing would occur from the point to 
the right bank above the bridge; and again, when this discharge would become of 
lesser importance during the nigh water the main channel would follow the right 
bank, making the crossing to the left bank a short distance above the bridge. 

A careful examination of the revetment showed the necessity for repairs at vari- 
ous places where the upper-bank paving had been displaced or a partial destruction 
of tne grade had occurred through a sloughing of the bank. 

The approved project provided for the expenditure of about 2, 000 cubic yards of 
riprap stone on repairs to the upper-bank paving over the full extent of the Council 
Bluffs re vetment and the placing of a permeable aike system for masking the pocket 
that had developed in the left-bank shore line. 

The material that was needed for repairs to revetment required an expenditure at 
a low stage of river, and, as any delay in procuring the same not only increased the 
cost, but threatened the integrity of the work, strand, rock, and brush were pur- 
chased in open market luider competition of ten days and arrangements made for 
beginning repair work early iu the month of February. Inclement weather pre- 
venting tne receipts of material delayed the completion of repairs to upper-bank 
work until the Ist of April. 

In the meantime detail plans and specifications for dike construction, with sp€>ci- 
ficatioHH and bills for the material thereof, had been prepared. 

All of the piling, lumber, strand, cable, and fastenings for construction, ae well 
as special tools required in the prosecution of the work, were advertised and con- 
tracts duly executed for completion of delivery by June 30, 1895. The rock, brush, 
and poles, being required for such delivery as might be in accordance with the 
exigencies of construction work, were purchased in open market under competition 
of ten days. 

A sufiSciently commodious room in the post-office building at Council Bluffs was 
.assigned for occupancy as an office for the transaction of business pertaining to the 
local work as well as the general business of the Omaha division and an office force 
commensurate with the immediate demands of the work installed therein. 

The total Jack on the Omaha division of any plant for the successful prosecution 
of dike work necessitated the hire of such plant as could be procured in the vicinity 
of Omaha or at other points on the riyer within the limits of reasonable transporta- 
tion. 

Under authority from the Chief of Engineers, dated April 19, 1895, arrangements 
were made for the use of plant as follows, viz : 

Steamer Mary E. Bennett , with crew, for transporting plant and material; two 
floating pile sinkers, outfitted complete for use as combination friction-hammer and 
hydraulic-jet sinkers; one land driver, outfitted co^mplete for use as combination 
friction>hammer and hydraulic-jet sinker ; eleven barges, to be used as working plant 
for dike construction and for transportation of such material as could not be econom- 
ically delivered by rail. 

A spur track was laid by the Omaha Bridge and Terminal Railway Company from 
their main line to a barging point near tho abandoned United States boat yard for 
the delivery of such material as by stipulation should come over their line for accept- 
ance on track at nearest accessible point of expenditure. 

After the completion of all these arrangements for an early inauguration of con- 
struction operations and an energetic prosecution of dike work prior to the June 
rise it became necessary to await the receipt of materials that by terms of delivery 
were long past due. 

PILE DRIVING. 

The three pile drivers used on construction were put to work May 3, May 17, and 
June 1. respectively, after undergoing certain alterations to adapt them to'^the kind 
of worK required. 
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The arrangement was much the same in each and consisted in a regular land pile 
driver placed on a harge and outfitted with a heavy hammer, leads, and friction 
drum hoist, supplemented with a hoiler and pump capable of .maintaining a l-inch 
diameter hydraulic jet with a nozzle pressure of 100 pounds. 

A pile cap, or follower, was furnished with each apparatus to hold the head of 
the pile in place. The hoisting tackle attached to the pile that was being driven 
waa sufficiently strong for lifting not only the pile when partially sunk, but the 
superincumbent weight of pile cap and hammer as well, thus placing the manipula- 
tion of sinking at all times under x>erfect control. 

The requirements of pile driving called for an average penetration of 25 feet, with 
a minimum allowable of 20 feet. 

The piles in each dike, except where introduced as a reenforcement at extra 
exposed points, are placed in triangular plan, measuring in place 10 feet center to 
adjacent piling. 

Clusters are driven at the outer dike comers and other specially exposed points. 

The peculiar locations of the different dikes made it expeaieut that the pile work 
should precede mattress construction, and that frequent changes should be made 
from dike to dike to induce or subvert certain anticipated effects arising from local 
or temporary conditions, the order of construction being earned on in such sequence 
as to expose to a minimum degree work previously placed and plant hired by the 
Commission. 

MATTRESS WORK. 

Temporary sloping mattress floors without) the customary ways were constructed 
in sections to m^ke proper combinations for the different widths of mattress 
required. 

The construction of mattresses was commenced May 19 and has proceeded on the 
variona dikes as the exigencies of the work demanded. The widths of mattress sill 
on the different dikes varies as follows : 

For two-row cross dike, 25 feet; for independent three-row cross dike, 40 feet, 
except at the outer end, where the width was increased to 75 feet. 

The mattress sill for the training dike and for the header dike was 125 feet, with 
the use of a special longitudinal reenforcement at the u^per and outer selvage. 

The mattress for trailmg or buttress dike is 90 feet wide and extends 50 feet below 
the end of the pile work. 

Three-eighths-inch strand, doubled, is used everv 10 feet, blocking the mattress 
oat in 10-foot squares. 

BRACING. 

The piles are capped with 6 by 8 inch long-leaf yellow-pine timbers driftbolted 
thereto, while all wales and direct and drop braces are fastened with seven-eighths- 
inch diameter screw bolts. 

The screening or curtaining is done either with poles thrust through the foot mat 
and spiked to wales at the upper end or with a woven brush mattress. 

The system of permeable dikes, the location and extent of each as proposed, and 
the state of completion of the project are indicated on the accompanying map. 

There are six cross dikes in all, aggregating 3,800 feet, with a training dike at the 
head of the system 2,600 feet in length. 

The necessity for carrying on construction operations with plant not well adapted 
to the purpose or method, with an insufficient supply of construction material for 
the energetic prosecution of the work, and with crews largely unfamiliar with the 
kind of work, has rendered progress slow. 

The necessity for furnishing means for transportation of brush from the various 
landings to the point of expenditure has rendered the available towing facilities 
inadequate for use in moving the various materials from the railway terminus to 
location of dikes; a considerable portion of rock, piling, and lumber has been moved 
by team from the material yard to the different dikes, involving extra initial cost in 
delivery. 

The incomplete condition of all the dikes renders possible but a statement of dis- 
buraements and a partial bill of cost, submitted in appended Exhibit A. 
Very respectfully, your obedient servant, 

J. C. Meredith, DiviMon Enginter, 
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Exhibit jL 
Statement akcwnuf expenditure on dike ooneiiruciion in vtcinUy 0/ Omaka^ Nehr,, 1895, 



ClaMiflcation. 



Weaving mattreu (1,8M linear fset; 1^,438 sqtiare feet) : 

Labor 

MAierial— 

830.43 cords bruBb, at $1.05 per cord 

36.08 corda bruah, at $2.25 per cord 

41.70 cords bmah, at $1.50 per oord 



$1,454.43 



Total. 



Ballasting mattress (1,041 linear feet; 90,680 square feet) 

Labor 

Material— 

706.79 cubic yards rock, at $1.22| per coble yard. . 

ard 



202 cubic yards rock, at $1.77 per cubic y 
Total 



Anchoring mattress (750 linear feet) : 

Labor 

Material- 

1,608 pound* |- inch strand, at $2.28 per cwt. . 
15,606 ponndai-inch strand, at $2.50 per owt. 
750 feet li-incn cable, at $1.25 per foot 



Total. 



Driving piling (048 piles) : 
Labor 



Loading piling. 
Hauling piling. 
Barging piling, 
al— 



Material 

100 35-foot piles, 8,500 linear feet, at 15 cents per linear foot. 
152 40.foet piles, 6,080 linear fbet, at 152 cents per linear foot. 
262 45-foot piles, 11,790 linear feet, at 10 cents per linear foot. 
98 50-foot piles, 4,900 linear feet, at 17 cents per linear foot. . . 
36 55-foot piles, 1,980 linear feet, at 17^ cents per linear foot. . 
2,000 bushels coal, at 11^ cents per bushel 



Total. 



Structural work (763 pieces) : 

Labor 

Material— 

378 pieces 6 by 8 inches by 22 feet, 33,264 feet, B. M., at $16.50 

per M 

19t pieces 6 by 8 inches by 12 feet, 9,456 feet. B. M., at $15.50 

per M 

18 pieces 4 by 8 inches foy 24 fbet, 1,152 feet, B. M., at $16.50 

per M........ - 

53 pieces 4 by 8 inches by 22 feet, 3,109 feet, B. M., at $16.50 

perM 

68 pieces 4 by 8 inches by 16 feet, 2,001 feet, B. M., at $15.50 

perM 

40 piecea 4 by 8 inches by 12 feet, 1,568 feet, B. M., at $15.50 



pel 
1,816 pounds I by 20 inch driftbolts, at $1.65 per owt. 
'30 inch driftbolts, at $1 .65 per cwt . . . 



»rM 

6pou 
919 jpounas 1 Dy 90 

2,173 pounds | oy 22 inch washers, at $1.01 per cwt. 
1,404 pounds { by 26 inch waahera, at $1.01 per cwt. 
200 pounds A by 2^ inch hole washers, flat, at $2.20 per cwt. 
■ I i 



350 pounds { inch cast washers, at $1.55 per cwt. 
400 pounds t ^y i by 10 inch boat spikes, at $2.25 per cwt. 
100 pounds I by i by 8 inch boat spikes, at $2.35 per cwt. . 
500 pooBdaoOd wire spikes, at $1.35 per owt 

Totol 



Curtaining dikes (040 linear feet) : 

Labor 

Material— 

25.2 cords poles, at $1.90 per cord. 

4.8 cords poles, at $2.50 per cord.. 



Total 



Labor. 



1.454.43 



045.75 



•45.75 



100.84 



100.84 



2,040.41 
258.50 
250.88 
137.94 



2,693.73 



1,342.03 



Material. 



$1,370.21 
81.13 
08.56 



1,513.94 



865.82 
857.54 



1,223.30 



36.06 

404.20 

9.37 



450.23 



1,342.03 



10 56 



16.56 



526.00 
927.20 
1,886.40 
833.00 
346.50 
324.00 



4,742.10 



548.86 

146.67 

19.01 

51.80 

44.00 

24.30 

29.90 

15.10 

84.98 

22.00 

4.40 

5.43 

9.00 

2.36 

0.7.<i 



905.03 



47.88 
12.00 

50.88 



Total. 



$2,908.37 



1, 



11 



567.07 



7,435.88 



2,307.00 



70.44 
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Exhibit A — Continaed. 
Statement $hawing expenditure on dike con$iructum, etc, — Continued. 



ClMsiflcation. 



CoBstractinf ftbntmento (fire) : 

Labor i 

Material- 

llScnbic yards rack, at fl.77 per oubic jard. 

23 cord* brush, at f 1.65 per cord 

12 cords brush, at $1.50 per cord 



Total 

HanUiig constraction material . . . 
Unloaduig coDstructiou material. 



Total amount expended on dike construction. 



Labor. 



$42.60 



42.60 
205.37 
403.07 



Material. 



$203.55 
87.05 
18.00 



259.50 



Total. 



$302.10 
205.37 
403.07 



15,722.04 



Statement of miseetlaneous expenses in vicinity of OmahOf Nehr.f 1895. 



Classification. 


Labor. 


Material. 


Total. 


Snweji ,..,.,^...,.,-,, -,,..,..,.-... .^- 


$366.47 
850.20 
463. 17 




$366.47 


Care of plant 


92.72 
120.70 


442.92 


Alterations and Teoairn to plant- r-..,,-. ^.^r 


692.87 






Coaafcruction of warehouse, portable mattress ways, and stone chutes : 
Labor 


113.25 


300.66 
17.01 
20.00 




Material- 
Lumber - .' 




Hardware .,.,r.-..,--^.^ ,, 






Roofln gfelt ". 












Total 


113.25 


838.57 


451. 82 






Conatraction of skiffs (six) : 

TAtM^^. 


118.56 


1.55 
96.40 




Material- 
Hardware 




Lumber... 












Total 


118.56 


97.95 


216.51 






OovatmctioB of three engine houses : 

Labor ^ : 

Material- 

5.500 feet. B. M.. lumber 


23.38 


84.16 
4.13 
4.00 




Hardware 






Roofing fnlt . 












Total 


23.38 


02.29 


115.67 






Towage: 

Labor 


176.00 


11.86 
215.96 




Snbaistence ..> 




Coal 












Total 


176.00 


227.82 
465.08 


403.82 


Flant imvcbMed ; Tools. Tones, lines, oam. wrenches, anchors, ho^e, etc . t 


465.08 








Hire of plant: 

1 steamer 85 davs. at $30 per day 






1,050.00 
400.00 


1 steamer 16 davs. at $26 ner dav 












280.00 


1 oUe sinker OA davs. at $6 ner day » 






57.00 








729.00 


1 fioatinff nile sinker 30 davs. at $16 per dav 






480.00 


8 barcea 1 dav. at $2.50 per dav each 






7.50 


4 barces 84 daTB. at $2.60 per oav each 






340.00 


5 barees 25 davs. at $1.50 per dav each 


• 




187.50 


7 banres lOdava. at $1.50 per dav each 






105.00 


11 barsee 27 davs. at $1. 60 per dav each 






445.50 


fiwiteiihi* oharces. ...^.^ ■,,..',*-.r-,-,,r...... ...r^^.^TT-- 






196.00 










Total amount of misoellaneons expenses 






7,734.73 
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Coat of odminiBtraiion and Buperintendence. 



Claaaification. 



Labor 

Telegrams 

Telephone 

Exprei^sage 

Traveling ezpenaea. 

Total 



Coat of 
each item. 



$2,135.26 
1.28 

23.90 
2.90 

75.01 



2,238.95 



Statement of cost of repairing bank work in ike vicinity of Omaha, 


mhr., 1896, 


1 

Cluaaification. 


Labor. Material. 


Total. 


Ballastinfl: bank (10.250 linear feet) 


$346.44 


*$2, 710. 10 


$3,056.54 







* 1,531. 13 cubic yards rock, at $1.77 per cubic yard. 

RECAPITULATION. 

Total expenditure on dike constmction *..... $15, 722. 04 

Total amount of miscellaneoas expenses 7, 734. 73 

Total cost of administration and superintendence 2. 238. 95 

Total cost of repairing upper ban k work 3, 056. 54 

Grand total 28,752.26 



Appendix G. 

annual report of mr. j. c. meredith, division engineer. 

Missouri River Commission, 
Office of Division Engineer, 
Council Bluffs y Iowa, June SO, 1895, 

Sir : I have the honor to submit my report of operations conducted on the Mis- 
souri River in the vicinity of St. Joseph, Mo., during the fiscal year ending June 30, 
1895, as follows, viz : 

The history of the work now in place in the yicinity of St. Joseph extends back 
to the placing of the Elwood revetment in 1883, and includes during the various 
years the revetment work in Bon Ton and Belmont bends for bank protection, and 
the dikes at Greyba^sk Island for channel rectification. 

An investigation of the existent work in the vicinity of St. Joseph indicated the 
futility of attempting the reestablishing of the dike work, and the necessity of more 
or IcHS repair work over, approximately, the full extent of revetment in Bon Ton and 
Belmont bends, respectively. There were found to be twelve breaks, aggregating 
1,430 feet of bank, exposed by a total or partial destruction of the grade in Bon Ton 
Bend to further erosion and oevelopment into destructive eddies. 

Four minor breaks in Belmont Bend, aggregating 325 feet, involved no further 
damage than a partial destruction of the grade. 

The approved project for the expenditure of $22,000 contemplated such general 
repairs as wonld place all revetment work, as near as might be, in its original state 
of integrity. 

These repairs consisted in replacing rock where the bank had been denuded of 
paving, fairing out the slope where the grade had been partially or wholly destroyed, 
supplementing with pocket or floor mattress where the destruction of grade had 
extended beyond the anchorages, and a general reinforcement of the upper bank pav- 
ing near the low-water lines. It had been expected to do all the necessary mattress 
work upon the ice and to make all bank repairs in the way of reinforcing ballast 
before the general break-up of the ice in the spring. 

Construction material for the proper repairing of revetment for both Bon Ton and 
Belmont bends was purchased in open market on ten-day proposals. The delivery 
of riprap stone was to begin JFebruary 1, and to be completed by March 1. Various 
causes operated in delaying the first delivery until February 28, and the final delivery 
until April 20. • 

As soon as it was evident that sufficient material was on hand to warrant the inan- 
S^ration of aotive repair operations, an office for the conduct of local business was 
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opened in St. Joseph, Mo., March 1, with W. H. Floyd, jr., as assistant engineer in local 
charge, and active repair work begun March 16, and carried on contiunonsly until 
April 6, at which time a sudden rise in the stage of the river of 3^ feet interrupted 
the progress of the work entirely for one week. Operations were resouied the 13th of 
April and prosecuted to completion. 

The delay in the receipts of construction material necessitated the preparation of 

Allans for making mattress from floating plant, and authority was .therefore procured 
or the hire of steam tender Bee at $15 per day and one barge for use as a mattress 
boat at $4 per day. Temporary mattress ways were erected on the barge and mat- 
tresa construction was begun April 24. • 

There were three pockets that had developed to such an extent as to necessitate 
mattress work, requiring a total of 50,052 square feet of willow mattress. The con- 
struction of this was completed May 11, and the laboring force disbanded. 

An inspection of the work shortly thereafter indicated the necessity of fiirther 
work at the lower end of the revetment in Belmont Bend. A considerable sloughing 
had taken place, such as threatened the integrity of the work, and operations were, 
therefore, resumed toward repairing this particular break, and continned to com- 
pletion on May 22, at which time, as all the work that had been projected at St. 
Joseph had been completed, the force was disbanded and the office closed. 

Or the construction material that was ordered for repair work, there was left in 
Bon Ton Bend 540 cubic yards of rock, distributed at various points between the St. 
Joseph Waterworks Pumping Station and the lower end of the Bon Ton revetment. 

There was left in Belmont Bend 565 cubic yards of rock, distributed from the 
head of the revetment to a point 12,800 feet below. 

The Bon Ton revetment is in as ^ood condition as would be possible without under- 
taking a radical system of repair, involving the masking of the numerous pockets that 
have developed in the shore line. 

The Belmont work is in excellent condition from the head of the 1891 revetment to 
the lower end of the work done in 1893. 

A crossing occurs from the point at the lower end of the Belmont revetment, so 
that no portion of the Elwooa revetment is exposed to attack' from the river. 

I have the -honor to submit herewith a bill of cost of repair work done at 'St. 
Joseph, Mo. 

Statement showing coat of repair$ at St. Joaeph^ Mo, 

COST OF ADMINISTRATION AND SUPERINTENDENCE. 



Classification. 



Cost of 
each itom. 



Labor 

Traveling expenses 
Offlc«rent 



$1,254.58 
74.25 
41.00 



Total t. 



1,369.83 



COST OP REPAIR WORK. 



Nature of work. 



Repairs to upper. bank, Belmont Bend (12,080 linear feet) . . . 

Repairs to upper bank, Bon Ton Bend (5,8U9 linear feet) 

ICattresa construction In Bon Ton Bend (706 linear feet, 

50,062 S4^uare feet) 

CoDstmotion of temporary mattress ways 

Towi^^e 

Carvof pluit 






Total 



Hire of 
plant. 



Labor. • Material. ' Total. 



$100.00 



$1,005.16 
786.41 

507.13 

24.38 

i 34.00 

! .28. 13 



100.00 , 2,475.21 



$3,331.95 
2, 217. 38 

813. 52 
36.18 
27.28 
29.04 



6, 455. 35 



$4,427.11 
3, 003. 70 

1,320.65 

60.56 

161.28 

57.17 



9, 030. 56 



RECAPITULATION. 

Coei of administration and superintendence $1, 369. 83 

Co«t of constmotion work 0, 030. 56 



Material purchased but unexpended June 30, 1895: 



$10, 400. 30 



unexpei 

540 colno yards rock, at 94 cents per cubic yard 507,60 

505 cnbic yards rock, at 97 cents per cubic yard 548. 05 

10,000 feet finch strand 70.71 

40. 6 cords Snish, at $1. 75 per cord 71 . 05 



Total expenditure on St. Joseph reach 

Very TespeetfaUj; your obedient servant, 



1,197.41 



J. C. Merkditu, Div\«U>n Ei^tfMveer. 
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Appendix H. 

annual report of mr. j. c. mbredithy divibion enqinser. 

Missouri River Commission, 
Officb of Division Engineer, 
Council BluffSf lawa^ June SO, 1895, 

Sir: I have the honor to submit my report of operations conducted on the Mis- 
souri River at Atchison, Kans., for the iiscal year ending June 30, 18d5| as follows: 

A special survey was made of the reach of river extending from Geary City to 
Atchison, under instructions from the president of the Missouri River Commission, 
in his letter to me, dated September 27, 1894. ' A map of the survey accompanies this 
report, and shows the progress of improvement, as well as the destruction of work 
previously placed, which followed as a sequence to the Doniphan Cut-olf of 1891. 

The break in the Mud Lake revetment constructed by the railway companies in 
the winter of 1887 and 1888, its gradual enlargement until the upper limits of the 
system of dikes constructed by the Commission in 1889 were reached, and then the 
flanking of the dikes and their subsequent total destruction, one by one, were but 
events in the history of the erosion that since 18^ has taken in over 200 acres of land, 
by the obliteration of about 1 mile of the protected bank, extending from the Com- 
mission's Dike No. 2 to Point Aon the Mud Lake revetment. 

The excessive slopes and continued erosion at various points between Geary City 
and Atchison rendered the entire reach of unstable regimeu and the conditions of 
flow very changeable and erratic. No systematic effort toward the amelioration of 
the river at Atchison could be undertaken without considering the entire reach com- 
prised in the extent of river surveyed. The immediate danger that was apprehended, 
and by which more interests were threatened, was the flanking of the Chicago and 
Atchison Bridge, used by the various railways in crossing the river at Atchison. 

The approved project, making available for construction work $20,000, and reserv- 
ing $15^000 as an emergency fund, contemplated the extension of the revetment, in 
the vicinity of the east abutment of the Chicago and Atchison Bridge, upstream, to 
a point less vulnerable, where any further attack by the river could be more suc- 
cessfully combated than in the vicinity of the old Dike No. 2. 

The extension of this revetment, undertaken as a temporary expedient, was further 
justified by the expectation that the development of the bend below Mud Lake, the 
exhaustion of the destructive slope, and the constant erosioi^ at the head of Atchi- 
son Island, would all tend toward a cut-oft' in the neighborhood of the old Atchison 
slough. 

As the money immediately available, $20,000, was insufficient to carry the revet- 
ment beyond and away from the railways, arrangements were made with Mr. N. D. 
Todd, the receiver of the Chicago and Atchison Bridge Company, whereby a portion 
of the construction material, brush uid stone, for use in revetment would be fur- 
nished on cars on the protection tracR already in place along the portion of bank to 
be revetted, without cost to the Missouri River Commission. By this arrangement 
the Commission undertook the construction of 5,000 linear feet of revetment, fur- 
nishing all other material, plant, and labor. 

The danger of flanking the bridge was so imminent and the emergency so great 
as to offer sufficient warrant for beginning work as soon as construction material 
could be collected. 

It was further exi>ected that, by the initiation of work whilst the river was frozen 
over, a large portion of the expenses estimated for floating plant could be used for 
application on revetment construction, thus allowing the extent of mattress work 
to be further increased. 

The construction of the 5,000 feet of revetment projected left the upper end of the 
mattress at the foot of the shore bar, and was not otherwise specially protected 
from further encroachment, with insufficient room for the extension of the mattress 
header to prevent flanking. It became, therefore, advisable to reduce the cost of 
work, at considerable risk, so that the revetment might be increased to such an 
extent as to reach above the abandoned Kansas City, St. Joseph and Council Blufla 
Railway right of way. 

As soon as sufficient construction material had been delivered to justify the com- 
mencement of work, I was ordered to take the field and begin operations at once. 
Mattress construction was begun with two parties, commencing February 5 and 6, 
respectively, and prosecuted as energetically as the receipts of material would 
allow. It was necessary in the progress of this work to make such disposition of the 
labor as to expose at any time a minimum amount of work, in case there should be 
a sudden movement of the ice. 

The aggregate length of 6,302 feet of mattress was woven in six sections, as 
follows : 
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The first piece of mattress, placed to anticipate any eddy action that might set 
in below the point, extended from the root of rock Dike No. 2 to the head of the 
bridge abutment revetment, placed in 1888-89, lappinj; well over the same. 

The second piece was commenced 1,600 feet above the point, and was extended in 
each direction. 

The third piece was commenced 3,750 feet above the point, and extended down- 
stream. 

The fourth piece was began 4,850 feet above the point, and was extended in both 
directions. 

The fifth piece was woven on floating mattress pontoons, picking up Section 4 and 
continuing it downstream, and lapping section 3. 

The sixth piece of mattress was commenced at the head of the proposed revetment, 
ftod, extending downstream, lapped section 5. 

Mattress weaving on the ice was continued until February 28, when a general move- 
ment of the ice interrupted for a time all mattress construction, and'it became neces- 
sary to make preparations for continuing work on such floating plant as could be 
temporarily constructed. Five pontoon ooats were therefore built, mattress ways 
erected thereon, and, with a sixth boat loaned by the Chicago and Atchison Bridge 
Company, work was resumed March 6 and continued to completion March 19. 

The final work of ballasting, however, involving the sinking of the mattress and 
the expenditure of rock on the upper bank paving, was not completed until April 10. 

Ab the method of mattress construction without the use of floating plant and the 
ballasting of same involve certain departures from precedent, the following de- 
scription of method of construction followed is submitted: 

The details of mattress construction vary but little from the mattress heretofore 
approved by the Commission. The width constructed at Atchison was in all cases 
not less than 100 feet, and at specially vulnerable points was increased to 120 feet. 
The system of anchorages involved the use of double transverse and longitudinal 
flinch strand, dividing the mattress into 10-foot squares. 

The weaving proceeded upstream or downstream, indifferently, according to the 
various contingencies arising to give special method to the construction. It was 
found, however, that in ballasting operations the usual method of sinking down- 
stream involved certain elements of danger that could be avoided by an upstream 
progress. The usual method, therefore, was to carry the advancing line of mstribn- 
tion so that the upper and outer end would be 100 feet ahead, thus insuring a com- 
plete ballasting before the ice would shear off, and the outer edge be flooded with 
water. The thickness of the ice, drifts of sand and snow, and other elements enter- 
ing into the problem of proper amount of ballasting material to sink the mattress 
are so variable that a definite expenditure per square oould not be specified. The 
usual method was to continue an expenditure of rock until there would be a slight 
flooding of the ice, and then the mattress *was left until sufficient wear from the 
action of the water underneath, and the subsequent shearing ofl' at the outer edge, 
allowed the gradual sinking of the mattress and ice. All the mattress was sunk 
successfully, without any loss whatever. It was arranged in this way, that although 
the mattress had been made in six different sections, there were but two laps made, 
and therefore a minimum loss of mattress flrom duplication. 

The project contemplated but little bank grading, no more, in fact, than would be 
necessary for the reduction to an approximate rock slope, so that any movement of 
the inner edge of the mattress might be followed by a sliding down of the rook, an 
automatic adjustment of the upper bank paving to suit the new conditions. 

Excavation for dead men, to which strand and cable were attached for anchorage, 
was facilitated by the use of dynamite, two half-cartridges proving quite siiflicieut 
to snccessfuUy break all frost, even where it had extended to the depth of 20 inches ; 
and the cost of placing bank anchorages was but little more than would be usual in 
the prosecution of the work in summer weather. 

The distribution of the rock over the mattress would exceed in cost the usual 
method of distribution from floating plant, inasmuch as all the ballasting material 
was necessarily taken from the protection track or the foot of the bank and dis- 
tributed over the mat in wheelbarrows. It was found, however, that because no 
delay was occasioned on account of fleeting the floating plant from under the mat- 
tress better progress could be uiado in weaving than is usual, and with the exception 
of certain difficulties encountered in obtaining the tension of longitudinal strand 
and cable just as good mattress could be constructed. 

Aft«^r all the mattress had been constructed and ballasted to place, there was 
extended at the upper end thereof, and at right angles to the line of^flow, a mattress 
header measuring 150 feet in width and extending back 100 feet from the bank. 
This was placed to prevent any encroachment by means of flanking; and it was 
expected that the progress of erosion would not reach the inner or land end of the 
mattress before the June rise, at which time it was expected that a further exten- 
sion would be necessitated, in order that the mattress header might perform its 
proper Amotion and resist all flanking tendency. 
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T^e erosion in the immediate vicinity of the upper end of the mattreds has been 
almost continuous to a pofnt of impact about 3,500 feet above. No complications 
have arisen, and the work has proven successful and has done all that was expected 
of it. It was found at an early period of the June rise that erosion would probably 
extend so fur as to let down the upper corner of the mattress, and arrangements 
were at once made for the further extension of the mattress header 200 feet inland. 
The cost of this extension is given in a separate statement. 

The excavation of a canal near the old Atchison Island slough, undertaken by the 
Chicago and Atchison Bridge Company for the purpose of expediting the desired 
cnt-oti, will probably delay instead of facilitate the action, inasmuch as the volume 
carried by this canal will reduce the slope between the upper and lower bend, and, 
therefore, will lessen the amount of cutting there, while retarding the influence of 
further development in the bend immediately above the works and the exhaustion 
of the slope from natural causes, with a consequent increas^e of the slope from the 
upper to the Jpwer end of Atchison Island. There may be, however, a sufficient 
concentration of slope at present to produce an erosion commensurate with the 
volume of water flowing through the canal, and it may widen and ultimately carry 
the full discharge of the river. 

..There is submitted herewith a statement of extent and cost of the work done in 
the vicinity of Atchison. 

A supplemental statement, showing cost of extension to mattress header, will be 
submitted as Exhibit A. 

Statement showing cost of work in vicinity of Atchison, Kans,^ 1895, 

COST OF ADMINISTRATION AND SUPERINTENDENCE. 



Classification. 



Labor ■ 

Traveling expensea 

Oflice rent 

Sunplies 

Telegramfi 

Expresaage 

Total : , 

COST OF REVETTING 6,250 LINEAR FEET OF BANK. 



Cost of 
each item. 



$1,168.67 

236.80 

50.00 

1.80 

.98 

2.15 



1, 460. 40 



Classification. 



Weaving mattress (6,302 linear feet; 681,310 square feet) 

Balla-sting mnttre.Hs and bank paving -. 

Anchoring mattress 

Construction of pontoons and mattress ways (5 pontoons and 100 feet 

width of ways) 

Construction of tool boxes, rock chutes, and gang planks 

Care of plant 

Survey ( 5 miles of shore lino) 

Purchase of new plant: 




Ro 

Rubber boots 

Shovels, tools, etc. 



bb 



Total 



4, 324. 69 
1, 508. 13 

164,75 

5.06 

73.50 

46.25 



2, 551. 62 

247. 22 
29.56 



15.44 
19.20 
67.38 



11,398.07 3,041.42 



$5, 386. 69 
4, 324. 69 
4,059.75 

411.97 
34.62 
73.50 
46.25 



102. 02 



14, 439. 49 



Miscellaneovs data and elements of cost. 

Total number of days labor on revetment 8, 327i 

Average cost of labor per day on revetment $2. 3339 

Labor cost of weaving mattress per square — 100 square feet . 7743 

Labor cost of anchoring mattress per square — 100 square feet . 2213 

Labor cost of weaving and anchoring per linear foot 1. 764 

Labor cost of ballasting and paving per linear foot . 6862 

Total cost of revetment, including 4,54.5 cords brush, at $1.4771, and 
23,845 cubic yards rock, at $0.7437, furnished by the Chicago and 

Atchison Bridge Company 38^220.10 

Very respectfully, your obedient servant, 

J. C. Meredith, Division Engineer, 



APPENDIX X X — ^REPORT OF MISSOURI RIVER COMMISSION. 4011 



Exhibit A. 



Administratiqii and auperintendence. 



ClasftiflcAtioD. 



Labor 

Tnvelinje expenses . 
Office rent 



Labor, i Expense. 



$354.43 



$27.44 
56.<J7 



Total 



354. 43 



84.11 



Bill of cost of mattress header extension at Atchisoi 


», Kans.j 


1895. 




Classification. 


Labor. 


Material. 


Total. 


\V eaving mattress (266 linear feet; 43,624 square feet) : 

Labor 


$331.25 






Material— 

123.02 cords bmsh at $1 .80 oer cord 


$223.06 
1U8.00 




72.60 cords brush, at $1.50 nercord 












Total 


331.25 


331.96 


$663.21 






Ballasting mattress: 

Labor 


340.06 






Material— 

700 pounds No. 12 wire, at $2.25 ner cwt 


15.75 
1,303.80 




1.000 cubic vards rock, at $1.23 ner cubic vard 












Total 


349.06 


1,319.55 


1,668.61 






Ancboring mattress: 

Labor ........ ....................... ...^ 


46.41 




• 


Material— 

A.906 Donnds ft-inch strand at $2.50 ner cwt. ... 


121.60 












46.41 


121.60 


168.01 






Qrand total 


2, 499. 83 


I 







Total. 



$438.54 



The item of administration includes the period of inactivity extending from April 
14, 1895, to June 3, 1895. 



Appendix I. 

annual report of mr. j. c. meredith, division engineer. 

Missouri River Commission, 
Office of Division Engineer, 
Council BluffSf loicay June SO, 1895, 

Sir : I have tbe honor to submit herewith my report of operations conducted on 
the Missouri River at Leavenworth, Kans., during the tiscal year ending June 30, 
18»5. 

The estimates for work at Leavenworth, Kans., presupposed a location in the 
-vicinity of the new railway bridge to prevent the ilankiug thereof, as such a tend- 
eocy hod been existent for some time, due to the bifurcation of the channel immedi- 
ately after passing through the high bridge at Fort Leavenworth. 

A survey of the reach between the two bridges and the collection of hydrographic 
data to determine the proper solution of the problem were undertaken shortly after 
receipt of your letter of November 8, directing a shore-line survey and examination. 

Tbe original project provided for the construction of tbree dikes, all above tbe 
alack dump of the Home Coal Mine. As the estimate for these tbree dikes was more 
than conlfi be allotted for the improvement at Leavenworth, the project was modi- 
fied to include two permeable dikes, so that the lower dike would remain as located 
and the upper dike halfway between the first and second dikes originally projected. 
The estimated cost of these two dikes came within the limit of amount allotted for 
Leavenworth, Kans., and 1 was directed to prepare bills of construction material 
for carrying out the approved project. 
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It was expected to besin dike constraction early in the month of April, and to 
complete the project by June 30. All arrangements for delivery of material, organ- 
ization of constraction party, and hire of plant had been made in accordance with 
this plan. 

A portion of the conatmction material, consisting of piling, lumber, strand, cable, 
and miscellaneous hardware, and special tools for carrying on dike operations, was 

Surchased under contract, deliveries to begin April 1 and to be concluded by June 
[), 1895. All other material, rock, brush, and poles, was purchased in open market, 
under competition of ten days. 

An office was opened in the Manufacturers' National Bank Bnildinff April 10, and 
a part of the Atcnison administrative force transferred thereto, their first operations 
consisting in making a shore-line survey, and relocating the thirteen ranges sounded 
the previous season, and in the construction of a working map to a scale of 250 feet 
to the inch. 

Arrangements had been made for the utilization of a part of a sand-dredging plant, 
to be hired at St. Joseph, Mo., consisting of steamer Bee, two decked barges, and 
two open scows, at a charter price of $25 per day; a pile-driving outfit was to be 
supplied by an Omaha contractor, at a charter price of $16 per day ; three barges 
were to be furnished by the Missouri River Bridge and Iron Works, at a charter 

Srice of $1.50 per day each; a steam pile driver, outfitted with a Vulcan-Nasmyth 
ammer, arranged for working from the top of dike, from barge, or on land, waa 
purchased for delivery at Leavenworth early in June, 1895. 

The pile-driving outfit was received from Omaha on the 3d of May, and work waa 
at once commenced toward putting it in condition for utilization on the work. In 
the meantime the shore bar at both Dike No. 1 and Dike No. 2 was of such height 
that it was not expected a floating mattress plant could be run over it at any date 
in the near future; therefore pontoons were arranged for making mattress across the 
inner chute and the shore bar. 

Weaving was commenced on Dike No. 1, May 8, and was continued until the mat- 
tress had progressed to the deep water. Conatmction was then commenced on Dike 
No. 2, and was carried out to the outer line of the shore bar. 

Pile driving with the plant hired from Omaha was commenced on May 21, and has 
been continued at about one-half capacity during the months of May and June. A 
delay had been occasioned in the inauguration of pile driving and structural work 
by the nonarrival of the construction material ordered of C. L. Chaffee. 

The first car of lumber was not received until the 17th of May; the first car of 
piling was received the 18th of May; the contract stipulated that deliveries shomkl 
commence nearly six weeks prior to this. 

It had been expected that the specified delivery of the construction material would 
allow the completion of the Leavenworth dike system by June 30, 1895, and the 
utilization of the Vulcan steam driver for the completion of work at Omaha. 

The fact that two essential kinds of construction material, viz, pilinj^ and lumber, 
have been furnished in insufficient quantities to keep the one pile-driving apparatus 
in continuous use has allowed an unusual delay m the delivery of the Vulcan- 
Nasmyth hammer. The latter was received at Leavenworth June 22, 1895. 

The Leavenworth dike-construction work has been carried on as energetically as 
the receipt of construction md.terial would allow. 

The progress of the work at Leavenworth has been without incident^ excepting 
a slight interference with pile driving, caused by the accumulation of drift during a 
rise, and the scouring out of a few piles that had been driven ahead of the mattress 
work. 

The method of construction is in all respects similar to that carried on at Omaha, 
the structural work varying, however, in the one detail of omitting all drop braces. 
The screen, width of mattress sill, and details of mattress constructioii are the same 
in every particular. 

A map of the Leavenworth reach transmitted herewith shows the location of the 
dikes and of construction operations thereon. 

Recent soundings show a partial closure of the left-bank chute and a considerable 
bar growth opposite the city of Leavenworth, indicating the probable favorable 
action of the two dikes as located. It may be expected, however, that there will be 
a low-water channel crossing under the lower dike, and requiring probably a short 
piece of dike for the closure of the chute generated thereby. 

The progress of construction at the present date is in such a state of incompletion 
that nothing more than a statement of disbursements and a partial bill of costs can 
be submitted as appendix Exhibit A. 

Very respectfully, your obedient servant, 

J. C. Meredith. DinMon Engineer. 



► 
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Exhibit A. 
Staiemient »h&wing expenditure an dike conetruction in vicinity of Leavent€orthf Kane,, 1895, 



Clamiflcation. 



Weaving mattreu (1,471 Une«r feet; 48^930 square feet) 
Labor, weaying mat, oarrjrlng and handling brush. .. 
Material— 

72.61 eoida hmsh, at $1.15 per cord 

383.39 cords brush* at $1.05 per cord 



Total 

Ballaating mattress : 

Labor, ballasting mat and loading rock 

Material, 796 cnbib yards rock, at 79 cents per cubic yard. 

Total 



Anchoring mattaress : 

Labor, anchoring mattress and handling material. 



9L3I0 pounds |-incfa strand at $2.59 per cwt ^ 

150 feet cable, l|inoh, second-hsnd, at l^ cents per foot 



Total 



Pile drivinff (341 pieces) : 

Labor, cmving. loading, burging, unloading, and hewing 



Material- 

27 pieces 30-foot piling, 810 linear feet, at 14 cents per linear foot. 
04 pieces 35-foot piling, 2,240 linear feet, at 15 cents per linear 

foot , 

194 pieces 40-foot piling. 7,700 linear feet, at 15^ cents per linear 

foot 

42 pieces 46-foot piling, 1,890 linear tmX^ at 10 cents per linear 

foot 

14 pieces SO-foot piling, 700 linear feet, at 17 cents per linear foot. 



Total 



Stmetural work (245) : 

Labor 

Material— 



1 piece 4 by 8 inches by 22 feet, 60 feet, B.M.. at $16.50 per M ... 
27^pieoes 4 by 8 inches by 24 feet, 1,728 feet, B. M., at $16.50 



per M 

216 pieces by 8 inches by 22 feet, 19,006 feet, B. M., at $16.50 
perM 

11 pieces by 8 inches by 12 feet, 528 feet, B. M., at $15^ 
per M 

850 pounds I by 20 inch screw bolts, at $1.64 per cwt 

978 pounds ( by 22 inch screw bolts, at $1.6i per cwt 

418 pounds 1 by 1 by 30 inch driftbolts, at $l.a4 per cwt 

1,156 pounds | oy 20 inch driftbolts, at $1.54 per cwt 

100 pounds ogee washers, at $1.75 per cwt 



Labor. 



$917.90 



917.00 



Material. 



$83.50 
649.09 



732.50 



414.93 



414.93 



146.16 



1*46.16 



1,841.42 



1,341.42 



820.37 



125 pounds washers, y^inoh hole hy 2^ inches, at $2.10 per cwt. 



20 pounds, 6 by 3 inch staples, at ^.40 per cwt 

Total 

Totid amount expended on dike construction 



320.37 



628.84 



628.84 



241.90 
'1.88 



243.78 



113.40 

336.00 

1,183.40 

302.40 
119.00 



2,054.20 



.97 

28.51 

313.63 

8.18 
13.94 
16.04 

6.44 
17.80 

1.75 

2.63 
.48 



410.37 



Total. 



$1,650.49 



1,043.77 



389.94 



3,395.62 



730.74 



7,210.56 
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Statement of miecellaneous expenses in vicinity of Leavemoarth, Kans.,1895. 



Claaaiflcation. 



Care of plant : 

Labor 

Supplies— 

2,025| buahela coal, at 8^ cents per bushel . . 

4,050 pounds ice, at 20 cents per cwt 

20 gallona valve oil, at 6A cents per gallon. . 
15 gallons engine oil. at 35 cents per gallon. 
3 gallons sigpal oil, at 50 cents per gallon.. 



Labor. 



$214.67 



Total 



Alteration and repairs to plant 

BuildJUK skiffs 

Booflng a river 

Plant purchased : Ropes, lines, tools, handles, lanterns, oars, anchors, 

Vulcan hammer and pile driver, etc 

Towage 

Hire of plant : 

1 steamer, 2| days, at $15 perdaj , 

2 barges, 10 days, at $2 per day each ^ 



1 barge, 2 daj's, at $4 per day 

Steam tender and 4 barees, 54 days, at $25 per day. 

1 barge, 4 days, at fl.SOperday 

2 barges, 1 day, at $1 .50 per day each 

3 barges, 49 days, at$1.50 per aay each 

1 pile driver, 6 days, at $10 per day 

1 pile driver, 47 days, at $8 50 per day 



Total amount miscellaneous expenses. 



214.07 



209.86 

56.25 

6.00 



497.25 



Material. 



$172. 15 

8.10 

13.00 

5.25 

1.50 



200.00 



26.01 



33.06 

3,075.00 
4.22 



Cost of superintendency. 



Classiflcatioh. 



Labor 

Traveling expenses. 

Office rent 

Telegrams 

Telephone 



Total. 



Labor. 



$1,158.67 



Expense. 



$230. 40 

51.90 

23 

22,66 



1,158.67 1 305.20 



Total. 



$414.67 

296.77 
56.25 
39.06 

8,075.00 
501.47 

37.50 

40.00 

8.00 

1,350.00 

6.00 

3.00 

220.50 

96.00 

300.50 



6,543.72 



Total. 



$1,463.87 



RECAPITULATION. 

Amount expended-on dike construction $7, 210. 56 

Amount miscellaneous expenses 6,543.72 

Cost of administration and superintendence 1, 463. 87 

Grand total 15,218.15 



Appendix J. 



f 



annual report of mr. samuel h. yonge, division engineer, osage division. 

Missouri River Commission, 
Office of Division Engineer, 

Jefferson City^ Mo,, Jun« SO, 1896, 

Colonel : I have the Jionor to submit my report of the operatious conducted under 
my charse on the work of improving the Missouri River on Osage division of the 
first reach during the fiscal year ending June 30, 1895, as follows: 

systematic improvement in first reach. 

Project, — The dikes on which work was conducted and the projects of which they 
form parts are as follows, viz: Dike li of project of Fel^ruary 9, 1892; Dike 3 of 
project of April 16, 1891 ; Dikes 23, 25, 26, 27, 28, 29, 30, 31, 34, 34 A, 35, and 36 of project 
of March 21, 1893 j Dike 36 B of project of September 6, 1894; Dikes 19 B,29A,29B, 
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33 B, and 33 C of project of May 1, 1895, and Dike 21 A, proposed July 26 and approved 
Julv 28, 1893. Beeides the dike work enumerated above the outer end of Dike 19 A 
of the project of February 17, 1892, and of Dike 22 of the project of March 21, 1893, 
were recouBtrncted. 

DIKE CONSTRUCTION. 

Notice beiug received from your office October 1?, 1894, to proceed with such work 
as eoald be advautageously carried ou during the fall season, steps were at once 
taken to organize and send out a party, aod dike construction was resumed Octo- 
ber 22. On account of the lateness of the season only a few pieces of plant could be 
advantageously put in serviceable condition and a limited extent of improvement 
work constructed. 

The fall operations were continued until December 19 and consisted of extending 
two of the Hord dikes, constructing a part of Dike 30, making necessary repairs to 
eeveral of the dikes which had been damaged during the precediug high water, and 
repairing and raising Osage Chute Dam, parts of which bad settled. 

The river opened February 28 and active operations were resumed March 24, on 
which date the organization of a construction party, consisting of two dike par- 
ties, was completed. The organization of a second construction party was greatlv 
delayed by the appearance of smallpox in the vicinity of Ewing boat yard, which' 
made it undesirable to take on new men. A sufficient number of men, however, to 
constitute one dike crew was available, and the party was sent out April 5. The 
organization of the party was completed by the addition of another dike crew April 
29, the necessary complement of men being gotten from other localities. 

The stage of water during the entire year was unprecedentedly low and very 
favorable for conducting operations incidental to dike construction. The usual 
April rise did not occur and the June rise did not reach the stage of standard high 
water by about 5 feet. Work was carried on continuously until June 24. The total 
extent of dike constructed amounts to 1,232 feet of 2-row. 14,349 feet of 3-row, and 
2,632 feet of 4-row dike, equivalent in the aggregate to about 18,693 feet of 3-row 
dike. 

In placing dike piles steam hammers were used exclusively, this class of work 
being done by two Vulcan hammers, size No. 2, and two Cram hammers, size B. 
The work done by both makes of hammers proved highly satisfactory, deep penetra- 
tions being readily attained with great rapidity. 

In the spring of 1894 a small quantity of wire netting was placed ou a part of 
Dike 2 where the accretions had not built up to any extent. The result of this 
experiment was a building up of the accretions both above and below the dike where 
the net was placed, and was sufficiently satisfactory to warrant its further use instead 
of screening poles previouslv employed. The netting is made in sections 11 by 29 
feet, 16 by 50 feet, and 22 by 29 feet. It is made with a pin twist, and has a tri- 
angular mesh 9 by 16 inches. No. 12 (B. W. 6.) steel wire, annealed and galvanized, 
is used in its manufacture. Nos. 14 and 10 wire were experimented with, but were 
abandoned^ the former having insufficient strength, the latter being too heavy to 
nse in making the pin twist. 

As each net is made it is for convenience of handling and storing rolled up, form- 
ing a bundle about 14 inches in diameter. 

In attachinp^ the netting to the dikes, one edge is stapled with wire nails to the 
upstream waling. It is also, in some instances, where considered necessary to pre- 
vent bagging, supported at the water line by three-eighths inch wire strand. 

The details of dike constructed are essentially the same as those adopted during 
the fiscal year ending June 30, 1894, excepting that an extra pile was driven above 
and lashed with w^ire strand to each upper pile of the outer three bents of the dikes. 
The profiles of new dike work are shown ou Pis. II, III, IV, V, VI, and VII. 

Wnite oak piles were used for the 200 feet at the stream end and the wing of the 
dikes, cypress piles almost exclusively for the inner portion. 

Dike B. — As explained in a former annual report there were two gaps in Dike B, one 
of about 125 feet near the middle of the dike, the other of about 80 feet near the 
shore end, where it had been impossible to place piling on account of the inaccessi* 
bility of these parts to the jet-pile sinkers. On account of the small extent of land 
pile driving required for dike work, suitable plant for this class of work has not 
been provided. As it was considered desirable to close the above-mentioned gaps, 
a fence, the top and bottom strings of which consitut of three-fourths inch strand 
and the two intermediate strings of three- eighths inch strand, was placed across them 
in November and December, 1^4. At the gap near the middle of the dike the ends 
of the strands were made fast to two or three bents of piling on each side of the 
opening. The strands at the gap at the shore end were made fast to two bents of 

Eiling and to deadmen set on the bank. Posts were then set about 25 feet apart in 
ne with the upper row of dike piles. These posts were further secured by three- 
eiffhths inch strand extending to deadmen placed about 100 feet above the dike. 
Wire netting was then attached to the fence strands. 
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Dike S, — When Dike 3 was constraoted in the fall of 1891 it could not be carried 
to the line of rectification on account of a low towhead projecting slightly above 
the line of the dike. The upper end of the towhead was, therefore, protected b^ a 
woven mattress revetment extending slightly belcw the line of the dike. During 
the flood of May, 1892, the part of the tovmead above a low- water stage was washed 
away. The mattress revetment, however, remained intact, although it settled sev- 
eral feet. Early in April, 1895, a favorable opportunity offered for connecting with 
the old dike and extending it across the towhead to the line of rectification. The 
length of this extension is 169 feet. 

Dike 19 B, — Observation of the effect of Dike 19 A during the June rise of 1894 
in directing the flow toward the head of C6te Sans Dessein and preventing a return 
flow below Dike 19 A into Osage Chute showed that at least another point of 
resistance between Dike 19 A and the head of Dodds Island was necessary to accom- 
plish the desired channel rectification opposite Barkersville. As there was no bank 
between Osage Point and Dodds Island against which a dike normal to the line of 
reptificatiou could abut, it was proposed, in order to accomplish the above purposes 
and to protect the low- water dam across the head of Osage Chute when the Missouri 
is at a higher stage than the Osage, to construct a dike on a diagonal line from 
Osage Pomt toward Dike 22. The construction of Dike 19 B was begun 1,260 feet 
fi'om its proposed shore end on the the edge of the accretions below Dike 19 A May 
22. The outer 1,822 feet and 68 feet of 3row wing were completed about June 10. 
The construction of the inner 1,260 feet was then proceeded with, the river having 
risen sufficiently for this to be done. While the latter work was in progress a large 
wrack heap formed above the drke 700 or 800 feet from its stream end. 

A strong current along the line of the dike toward its shore end caused large sec- 
tions of driftwood to break loose from the wrack heap and float down on to and 
under the foot mat in course of construction, which interfered considerably with 
the work. This difficulty was overcome by running out about 750 feet from its 
shore end above the dike a 2-row wing 58 feet long. 

The structure is a 3-row dike with the exception of 568 feet about 270 feet from 
the stream end, which is a 4-row dike. White oak piles were used for the outer 600 
feet and wing and cypress piles for the remainder of the dike. The outer 200 feet 
and wing have besides the usual bracing a system of horizontal diagonal bracing. 
The wing is placed askew to the dike and parallel with the line of rectification. It 
is to have a length, when completed, of 250 feet. 

The dike wa^ completed June 22, with the exception of 180 feet of the wing, 
which could not be confttrncted on account of the river being at too high a stage. 

Dike 21 A, — ^As explained in my annual report of 1894, Dike 21 A couM not, at the 
time of its construction August, 1893, be carried closer to the proposed line of recti- 
fication than 450 feet, as at that point the steamboat channel was reached and the 
deep water and swift current rendered further construction impossible. During the 
June rise of 1894 the desired effect of the dikes immediately above Dike 21 A was 
realized by the channel at this point being shifted to the line of rectification. Aa, 
during the fall of 1894, all the serviceable plant was required for carrying on more 
urgent works, the extension of the dike was not begun until April 11, 1895. The 
out6r portion of the dike was completed to the line of rectification and a 70-foot 
wing placed under its stream end by April 22. The inner 136 feet of the pile struc- 
ture has not yet be^n built, as a suitable stage of water has not occurred. 

Dike 2S, — The map of low- water survey of October, 1894 (PI. I), accompanying 
this report, shows a crossing from the bar under Dike 22 about a half mile below that 
dike toward the outer end of Dike 26. In the spring of 1895 the position of this 
crossing was practically the same as during the previous fall. With a view to pre- 
venting this crossing and to training the flow along the face of C6te Sans Dessein 
Bluff the construction of the outer part of Dike 23 was decided on as a part of the 
spring operations. This work was begun at the shore edge of the bar about 1,100 
feet from the main bank April 29. After the dike had been carried out 161 feet work 
had to be suspended May 2 until May 13 on account of reaching the channel. On 
the latter date work was resumed, and the dike extended 205 feet farther by May 18, 
when it had to be again suspended for the same reason as in the first instance. 

A good connection was made between the pile work and the bar on which it abuts 
by carrying back the dike foot mat a distance of 68 feet. The portion of the dike 
constructed has two systems of horizontal bracing and a set of vertical diagonals. 

Dike £5. — The construction of Dike 25 was be^un April 19. Only the outer 845 
feet of the pile structure could ut that time be built on account of a flat bar extend- 
ing from the north bank of Dodds Island a distance of about 2,200 feet. A 100-foot 
wing was placed under the stream end of the dike, and the diRe foot mat extended 
back onto the bar a distance of about 245 feet. The above work was completed 
April 29. 

On June 13 it was made possible by a higher stage of water to resuiue the construc- 
tion of the dike, and the piles were placed and braced for a distance of 229 feet whese 
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the foot mat had been previously extended back on the bar as described above. Work 
was suspended June 15. 

IMke 26, — During the interv&l between October, 1893, and March, 1895, the position 
of the channel at Dike 26 had been changed sufficiently to make it possible to extend 
this dike to the line of rectification without obstructing the steamboat channel. This 
work was done between March 27 and April 23, 1895, the dike being extended a dis- 
tance of 990 feet. The work still to be done on the dike to complete it comprises 
pile driving and bracing for a distance of about 400 feet near the snore end. 

Dike j?7.— After the efiect of the high water following the construction of the inner 
1,000 feet of Dike 26 in the fall of 1893 was observed, it was hoped, on account of the 
extensive accretions formed by that dike, that it might be unnecessary to extend 
Dike 27, tbe inner 219 feet of which had been built in July, 1893. In the spring of 
1895-, however, it became evident that the dike would have to be extended its luU 
length, as tbe greater part of the volume of flow passed between a middle bar about 
halfway between the C6te Sans Dessein Hlufi* and Dodds Island and threatened to 
erode the north bank of the latter and flank Dike 28. Work was begun April 8 and 
a section of 871 feet of the dike completed by April 18. It was not possible to con- 
nect this work with that of July, 1893, on account of shallow water on the line of 
the dike for a distance of 545 feet, nor to extend it to the line of rectification on 
account of the middle bar referred to above. The stage of water remained too low to 
get the plant to the gap until June 13. On that date work was resumed and pro- 
cee<led with until June 17, when the gap was closed. Although it was the intention 
to make the entire structure 3- row dike, 113 feet of it had to be made 2-row dike, as 
tbe water was too sharow to allow a driver to place the piles in the upper row. 

Dike 28.— 'Vh^ work of extending Dike 28 was begun March 27, and the dike 
extended a distance of 587 feet, or to within 185 feet of the line of rectification. The 
outer 368 feet is 4- row dike. Work had to be suspended twice on account of the 
river rising above the level of the dike. After the second suspension, on April 8, the 
current became so swift and the depth of water from scour so great at the end of 
the work that a further extension of the dike during the spring was impracticable. 

Dike 29.— In constructing Dike 29, in the fall of 1893, 505 feet near its shore end 
could not be completed on account of a sand bar, across which, however, the dike foot 
mat was made and ballasted. On April 10, 1895, the stage of water was high enough 
to permit a driver to be placed on the line of the dike and the pile driving and bracing 
in the gap to be proceeded with. The closing of the gap was completed April 15. It 
has not been practicable, on account of the deep water and swift current, to com- 
plete the outer part of this dike by extending it about 135 feet to the line of rectifi- 
cation. 

Dikes £9 A and 29 B. — ^As the dikes of. the Dodds Island group were extended, the 
shore bar below C6te Sans Dessein began to cut away, and there appeared to be a 
decided tendency for the river to follow an old slough on the left bank outside of the 
lines of rectification. To counteract this effect DiKes 29 A and 29 B were projected. 
The construction of Dike 29 A was begun May 14 and completed May 24. As the 
penetration of piles at the shore end was limited by bed rock to less than 20 feet, they 
were well anchore<l by filling in with stone ballast to about S. L. W. 

The construction of Dike 29 B was begun May 21, about 137 feet from its proposed 
ahore end, a foreshore preventing work being carried on for this distance at the 
inshore end of the dike. After the pile driving had been carried out a distance of 
2t>i feet it had to be discontinued on account of reaching shallow water. The dike 
foot mat was extended back to the main bank and ballasted, and work suspended 
May 27. 

Dikes SO and SI. — ^Your verbal instructions to begin the construction of the portion 
of Dike 30 that was accessible were given November 6. About 900 feet of the dike 
was constructed between November 16 and December 7. Pile driving was. begun 
1,200 feet below Dike 29, on the lower side of the accretions formed by that dike. 
It was proposed to make the pile structure a 4-row dike, with heavy bracing, the 
arrangement of which is shown in PI. VIII. This deviation from the usual form of 
bracing was made, as it was thought that the dike, on account of projecting into the 
channel without any backing of accretions, would, during the ensuing winter, be 
exposed to very severe stress from ice movement. The foot mat of this part of the 
dike was made unusually wide on account of the dike being placed directly across 
a part of the channel. It extends 52 feet above the upper Une of piling and has a 
total width of 92 feet. It was fonnd impossible, however, to adhere to the original 
design and make the entire structure a 4-row dike, and an offset had to be made in 
the lines of piling on the npper side of the dike 408 feet from the ^lon) «nd on 
account of a bar forming while the work was in progress. This offset is 164 feet 
long and consists of 2-row dike. It covers a gap of 80 feet in the main dike. The 
work done on the dike during the fall consisted of constructing 154 feet of 2-row, 
37 feet of 3-row, and 743 feet of 4^row dike. Its total projection from the bar is 909 

ENa 95 ^252 
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feet. To prevent the pile work from being flanked by the erosion of the accretions 
against which it abuts a woven mattress sill 50 feet wide, heavilv ballasted with 
Btone riprap, was laid across the bar between it and Dike 29. The floating plant 
was sent to the boat yard to be stored December 14, and work on the dike suspended 
December 19. Considerable difficulty was experienced in conducting work on Dike 
30 during the fall on account of the constant movement of sand reefs. This resulted 
in the floating plant frequently overnight getting hard aground, and made it neces- 
sary to lighten barges of material to get them afloat and to carry considerable of 
the material to the dike by hand longer distances thau usual. 

When pile driving was resumed April 23, it was impossible, on account of shallow 
water and a low flat bar, to get the drivers closer to tbe pile structure constructed 
in December than 843 feet. A woven sill 70 feet wide was, however, placed across 
this gap and heavily ballasted, the pile driving and bracing being deferred until 
they could be economically carried on at a higher stage by using the floating plant. 
Theconstroction of this dike was proceeded with until May 26, on which date it had 
been carried as far as possible without encroaching on the steamboat channel. The 
portion of the dike constructed during the spring consists of 3-row dike with a foot 
mat 70 feet wide. Its length is 1,684 feet. A fourth row of piles, 602 feet long, begin- 
ning 565 feet from the lower end of the dike, where the current was unusually 
strong, was aubseqncntly added. A 3-row wing, 40 feet long, was placed above the 
dike §8 Ibet from its end, and another 565 feet from its end. This latter extends 52 
feet above and 29 feet below the dike. The purpose which the wings are designed 
to serve is to prevent strong currents from following the line of the dike and causing 
scour. On May 19, 20, and 21 a slight rise in the river made it possible to place a 
steam driver in the gap left in the spring and to drive piles for a distance of 281 
feet. Another rise on June 9 made it possible to again resume work in the gap, 
which was olosed June 13. 

Simultaneously with beginning work on Dike 30 in the spring the construction of 
the part of Dike 31 which it was proposed to place above Dike 30 was begun. This 
dike was carried to the channel, a distance of 450 feet from Dike 30. The dike was 
also extended 87 feet below Dike 30. No unusual difficulties were encountered in 
conducting spring work on dikes 30 and 31. A constant watch, however, had to be 
kept of the onanges in the channel above the dikes and great caution observed so 
as not to extend Dike 30 across it. As Dike 30 was extended a reef formed below 
it, the eflectof which, in connection with that of Dike 31, was to keep the channel 
of the river above it. 

Dike S3 B. — The construction of Dike 33 B was begun June 3, and was proceeded 
with until June 9, when a rise in the river and floating driftwood compelled a sus- 
pension of work. Work was resumed June 10, but had to be again discontinued 
June 11, on account of a further rise in the river, which brought the water to the 
top of the piling. • The dike extends 573 feet from the shore. It has still to be 
extended 177 feet to reach the proposed line of rectification. 

Dike SS C— The eoustmction of Dike 83 C was begun May 27. The work was car- 
ried on without interruption until June 7, on which date the dike was completed. 

Dike 84 A. — On account of a foreshore 284 feet wide on the line of Dike 34 A, the 
pile driving for the dike was begun at that distance from the shore. The construc- 
tion of the dike and a 50-foot wing under its stream end* was completed May 19, 
with the exception of the pile driving and bracing of tbe inshore portion above 
noted. On this date the river had attained a sufficiently high stage to allow six 
bents of pUing to be placed at the shore end. Work was then suspended until June 
10, when a higher stage of water permitted the plant to be brought to the gap, 
whieh was closiBd June 12. 

Dike 35. — Pile driving at Dike. 35 was begun November 3, and the dike extended 
456 feet. Work was suspended November 13, on which date the dike had been car- 
ried to within about 225 feet of the line of rectification. It was deemed injudicious 
to construct this enter portion of the dike on account of the risk that would have 
been incurred by exposing new work in the main channel to ice movement in the 
spring. The extension of this dike is a 3-row structure of the same design as the 
part previously constructed. 

Dilce 36, — The work of extending Dike 36 was begun October 27 and suspended 
November 20. The dike was extended 956 feet. It has still to be carried about 350 
feet. The latter part of the dike was not constructed during the fall, for the same 
reason as that given for Dike 35. 

Dike 36 £.— The construction of Dike 36 B was begun at its shore end October 26. 
It was possible to construct only 35g feet of the dike on account of shallow water. 
The structure consists of 3-row dike with two systems of bracing. Work was carried 
on continuously until November 6. 

The total number of piles driven for dike work in conducting the year's operations 
amounts to 6^205. Of this number 5,733 were driven in the dikes proper, to an aver- 



APPENDIX X X — REPORT OF MISSOURI RIVER COMMISSION. 4019 

age penetration of 25.035 feet, the remainine 472 being mooring piles. The pile- 
driYing data for each dike are shown in the Allowing statement: 



Letter or number of dike. 



C... 
D .. 
1... 
19A 
1»B. 
21A 
22.. 
23., 
25.. 
26.. 
27.. 



Num. 


Average 


ber of 


penetra- 


piles. 


tion. 




Fttt. 


17 


28.0 


7 


26,0 


58 


23.7 


168 


26.2 


999 


26.4 


149 


26.2 


80 


25.6 


115 


24.5 


198 


25.6 


329 


25.0 


422 


24.4 


215 


24.0 


151 


24.5 



Letter or number of dike. 



29A 

29B 

30 

31 

33B 

33C 

34 

34A 

35 

36 

36B 

Toua 



Average 
penetra- 
tion. 



Ftti. 
25.4 
22.9 
24.5 
23.5 
24.2 
24.7 
25.2 
24.7 
24.5 
24.4 
22.1 



25.035 



* Twelve piles driven to bed rock not inclnded in making average. 
The extent of completed dike work is given in the following table : 



Group. 

• 


Number 
or letter 
of dike. 


Length 


in feet. 


■ 


Total. 


1-row. 


2-row. 


3-row. 


4-row. 


OSAf A ..•••• 


3 

19A 
19B 


a9 


6 20 
c21 
a58 


159 

a 104 

d2.545 




188 


t^ v^^«^ •"••••"••"■"••"""•"""" "■ --"-• ••• 


280 

568 


414 






3/171 






Total 


9 


99 


2,808 


857 


3,773 




21A 

22 

23 


Barkemvill^ ••«-«- 




a69 

a 100 

a 19 


436 
134 
366 




505 






41 


275 






385 










Total 




188 


936 


41 


1,165 




25 
26 
27 
28 
29 




nm1«1 H Taland 




09 

a85 

/113 


574' 

1,000 

1,303 

219 

505 


1 


673 








1,085 

1»41.6 
587 












368 








505 










Total r . 




297 


3,601 


368 


4,266 




29A 
29B 




C&ie fiana Deaaein 




a84 
a 31 


482 
264 


21 


587 






295 










Total 




115 


746 


21 


882 


^VI^BK .•••••.••.....■«■■.•.■•...... 


30 
31 






BonsotaMill 




Sr297 
a 20 


A 2, 084 
486 


1,345 


3.726 
506 














Total 




317 


2,570 


1,345 


4,232 




33B 
33C 
34A 




Ptsrlcifey t ^ 


. 




573 
657 
603 




573 






a97 
a 47. 




754 








650 










Total 




144 


1,833 




1,977 




34 
35 
36 
36B 






■lOP^L ■••A««««««»-F*««VVV«-P*~*****^***V««* 






il08 
456 
956 
335 




108 






a 30 
a 31 
a 31 




486 








987 








366 










otai 




92 


1,855 




1,947 








Grand total , . r - , . , 


9 


1,252 


14, 349 


2,632 


18,242 







aWing. 

5 10 feet is wing and 10 feet extension. 

« Connection between old and new work. 

d<0 feet is wing. 

«990 feet main aike, 10 feet wine. 

(See Exhibit A.) 



/113 feet main diko. 

?95 feet connection, 202 feet main dike. 
1.974 Teet main dike, 110 feet wing, 
i 108 feet washed out and broken (Town, strength- 
ened and reconstructed us 4row. 
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DIKB REPAIRS. 

Daring every high water or breaking up of the ice in the sprint the stream ends 
of some of the dikes are damaged to a greater or less extent. This is particularly 
the case with dikes situated in the concave sides of bends. It therefore appears to 
be absolntely necessary, in order to hold the river on certain fixed lines, to make 
such dikes ae are exposed to the destructive influences above referred to permanent 
up to a low- water stage. The only economical metliod that offers for doing this is to 
make a solid head to the permeable structure between the shore line of the accre- 
tions and the stream end of the dike, or line of rectification, by filling in with alter- 
nate layers of brush mattress and stone ballast, to form a submerged spur at navigable 
stages. The length of these heads will vary from about 75 to 150 feet, depending 
upon the curvature of the bend in which the dikes are situated and the angle of 
incidence of the current with the dike. It is found that accretions formed by dikes 
situated as above described do not reach to the extreme ends of the dikes by about 
the distances named. If the above precaution is not taken and improvement work is 
ever suspended for a few years, so that the necessary repairs to the stream ends of 
the dikes can not be kept up, eiosion of the accretion formed by the dikes will fol- 
low the wrecking of their stream ends, exposing another section of dike to the same 
influences that caused the destruction of the original stream end. This will be fol- 
lowed by a still further erosion of the accretions, and this action will be kept up 
until the whole dike has been wrecked, the accretions washed away, and the river 
returned to the position it occupied before improvement. The remains of the struc- 
ture will thus become obstructions to navigation, as stamps of piles will be left 
standing under water. The plan of constructing solid heads to dikes may be objected 
to on account of their forming eddies which will wash away the accretions. Observa- 
tion of permeable dikes, however, shows that they cause accumulations of large 
quantities of driftwood, which make the dikes practically solid, and create a head 
resulting in eddy action nearlv, if not quite, as severe as that produced by solid dikes. 

The dikes which undoubtedly require the treatment suggested are B, C, D, 10, 1 1, 
17, 17 A, 18 A, 19 A, and 19 B. It is thought probable that as the improvement 
advances it will become necessary to protect similarly other dikes on the reach. It 
was found absolutely necessary to fill in the outer end of Dike 9 with brush mattress 
and stone ballast, to make the plant laid up behind it in the winter time safe against 
the movement of ice gorges. 

Dikes C and D, — While the river was at a high stage in June, 1894, severe scour 
occurred at the stream end of Dikes C and D. The foot mat settled as the scour 
occurT'ed, and several of the piles in each of the dikes were washed out and broken. 
A number of piles and braces at the outer end of Dike D were broken off by the 
Jefferson City ferryboat running into the dike during a fo^. In the fall of 1894 the 
' piles which had been washed out and broken off were replaced and the dike reen- 
forced by driving two piles instead of one in the upper line of piling of the oater 
three bents. *The outer 140 feet of Dike C and 105 feet of Dike D were lowered, to 
reduce the exposure and liability of being brokeu down by driftwood and ice. Con- 
siderable damage was done to this repair work by the ice in the spring of 1895, and 
the stream ends will, daring the next low-water stage, have to be again repaired. 

Dike 1. — A breach 60 feet long was made near the stream end of Dike 1 during the 
Jane rise of 1894. As this part of the dike was inaccessible to the floating plant 
daring the fall of 1894, it was only possible to make temporary repairs, and the 
breach was closed by constructing a net and cable fence similar to that employed in 
closing the gaps in Dike B. 

Dike 9. — The filling in of Dike 9, previously adverted to, was done in December, 
and consisted of placing two layers of continuous frame mattress within the lines 
of piling for a distance of 60 feet at the stream end of the dike and 30 feet in ' * <) 
wing and ballasting heavily each layer with stone, bringing the filling sliglitly 
above S. L. W. 

Dike 17. — Seven piles and a number of braces in the stream end of Dike 17 were 
broken by the ice in the spring of 1894. The outer 132 feet between the line of the 
accretions and the stream end of the dike was lowered so as to reduce dike expo- 
sure. The broken piles were replaced and three extra piles driven immediately 
above the upper piles of the outer three bents and lashed to them with wire strand. 

Dike 19 A, — During a rise in April, 1894, the outer portion of Dike 19 A was 
destroyed. Although it would have been possible to have reconstructed this part of 
the dike in the fall of 1894, it was deemed inadvisable to do so, on account of the 
great risk that would have been ruu during the ensuing winter from ice movement, 
to which the new work, on account of its exposed position, would have been sub- 
jected. The outer bents having become weak from excessive scour, reenforce piles 
were driven in December above the upper row and lashed to the dike piles with 
wire strand. A short pile buttress was also placed below the stream end of the 
dike. The work of replacing the destroyed portion was began May 6 and the dike 
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extended 290 feet, or to its proposed end, by May 14. An offset of 20 feet was made 
between the old and the new works, the latter being placed that distance above the 
former and their ends connected by a 2-row dike.' The new work is 4-row dike. 
Heavy white-oak piles, with an extra system of horizontal bracing, were used in its 
construction. A 3-row wing, 106 feet long, was placed under its stream end. The 
old dike was reenforced for a distance of 80 feet by placing behind it a fourth row 
of piling. 

Dike 22, — Dike 22 was constructed in August, 1892, to within 80 feet of the line of 
rectification. Its stream end has been exposed to severe stress during each flood and 
breaking up of the ice. Slight repairs were made to the stream end in the spring of 
1894. During the Junerise of 1894 and the opening of the river in the spring'of 1895 
about 100 feet at the stream end of the dike was practically destroyed. Between 
April 11 and 22 the part of the dike which had been destroyed was reconstructed 
and the dike extended to the line of rectification. * It has a 100-foot wing under its 
stream end. White-oak piles were used for the dike and wing, excepting for four 
bentSy where the dike crossed deep water at its old end, for which, no oak piles of 
snfHcient length being available, cypress piles had to be used. All of the new work 
and the wing received the regular bracing, besides horizontal diagonals. The repairs 
to and extension of Dike 22 were carried on simultaneously. The cost of the work 
is shown under the respective headings of construction and repair. 

Dike 34. — A breach was made near the outer end of Dike 34 during the high water 
of .f une, 1894, which was the result of an accumulation of driftwood above the dike, 
causing severe scour. The repairs consisted of reconstructing about 80 feet and 
repairing about 27 feet. (See Exhibit B.) 

RESULTS OF DIKE WORK. 

The channel improTement on the reach, accomplished since 1891 and described in 
former reports, has remained practically unchanged. The changes effected by the 
new work during the last twelve mouths, by increasing the area of proposea new 
channel and filling up old channels by the formation of accretions around the dikes, 
are not as extensive as those accomplished in previous years by similar works. It 
is not possible to present data showing the changes in tabulated form, as was done 
in former reports, as they, for the most part, have occurred during the present 
month, which has not allowed sufficient time to complete and arrange the data. 
The changes that have occurred are indicated on PI. I, and may be described in a 
general way as follows: The reef on the Barkersville Crossing, which for several 
years has been a great obstruction to navigation, had by May 1 been almost 
obliterated, and it is very improbable that it wiu ever re-form. The channel rectifica- 
tion has been extended from Barkersville to the foot of the C6te Sans Dessein Bluff, 
a distance of about 2^ miles. The channel between Dodds Island and the C6te Sans 
Dessein Bluff has been moved from the former toward the latter, a distance of about 
1,200 feet, and the crossing f^om the foot of the bluff* toward Bonnets Mill has, 
throQch the influence of Dikes 30 and 31, been moved downstream a distance of 
3^.500 feet. Although the above improvement is not complete, the progress made in 
channel rectification warrants the opinion that the projected improvement of the 
portions of the river referred to will, in the near future, be consummated. 

All of the older accretions formed by the dikes between Cedar City and Isbell are 
now covered with a good growth of willows. This will in future floods cause a still 
further building up of the accretions, which in many cases have already attained an 
elevation of about a six-tenths stage. 

The formation of a middle ground opposite the Cedar City group of dikes, and of 
a similar formation in front of Dikes 10 and 11, during the low- water season between 
November, 1894, and March, 1895, may be taken as an indication that a greater 
oontraction in bends than 1,000 feet is desirable. 

OSAGE CHUTE DAM. 

Dnring the June rise of 1894 the Osage River remained at a lower level at the dam 
than the Missouri. In consequence of this condition there was a steady flow from 
the Missouri over the dam into Osage Chute, with the thread of the current about 
700 feet from the head of Dodds Island. As described in my last annual report, a 
ballasted mattress sill was placed across the bar between the head of Dodds Island 
sod the east end of the dam proper, a distance of about 900 feet. An examination 
of the dam in connection witn a line of levels taken along its crest October 18 and 
19, 1894. during a low stage, showed a subsidence of 1 to 2 feet of the greater part 
of the dam and the sill across the bar, a scour under the bar sill of 5 to 7 feet for a 
distance of 260 feet, where the thread of the current crossed it during the preceding 
Jane rise, and a scour of 4 to 5 feet under the dam proper for a distance oi 175 feet, 
beginning 740 feet from its west end. The effect produced by the dam during the 
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June rise of 1894 was the fomiation, both above and below it^ of irregularly shaped 
bars of sand and gravel. Aboat 3,500 second-feet of water, or 15 per cent of the 
discharge of the Missouri River (stage S. L. W.) flowed through and over the dam 
into Osage Chute. The greater part of this water passed through the two larger 
depressions with a very nigh velocity, the difference in level of the water surface 
above and below the dam being about 3 feet. The dam, however, was inaccessible 
to floating plant, the water escaping at it reaching and leaving it through shallow, 
tortuous channels between the bars. Arrangements were made for the delivery of 
a supply of stone at Osage Poijnt, and a plank roadway laid on the braced piling at 
the west end of the dam. The crest of the dam was cleared of driftwood which nad 
accumulated and formed a number of wrack heaps. Brush was then gotten to the 
dam by teaming a distance of half a mile across a bar above it ai)d over a short 
bridge, erected for this purpose, between the bar and the dam. A frame mattress 
19 feet wide and 14 inches thick was then laid along the crest from the east end of 
the plank roadway to the large depression in the dam, and sand hauled out and 
placed on it to make a roadway for the teams. 

These preparations were completed and the work of raising the dam to an eleva- 
tion of 3 feet above S. L. W., or 1 foot above its original level, was begun November 3. 
Stone was teamed from the west end, and the depression filled to the surface of the 
water, after which the mattress and sand roadway was extended to the depression in 
the sill. This depression was also filled with stone and the mattress extended across 
it. As an extra precaution against scour two thicknesses of woven mattress, 30 feet 
wide, were laid on the upper or Missouri River side of the stone fill last mentioned 
and heavily ballasted. A layer of stone 2 feet thick and 13 feet wide was then 
placed on the f^ame mattress for its entire length, the stone being laid with some 
aegree of regularity, and small stones driven into the interstices between the larger 
ones. Portions of the rest of the sill across the bar were evened up by filling in with 
brush and stone. The raising of the dam and necessary repairs were completed 
December 19. 

After the river opened, the dam was frequently examined. In the early part of 
March it was found that about 260 feet of the dam west of and 30 feet of the sill east 
of the large depression in the sill that had been filled in November, 1894, had slightly 
sunk. A woven luattress 25 feet wide was placed against the Missouri River face 
of the dam, where the sinking has occurred, and ballasted. While the Missouri 
River was at a stage of about 2 feet above the crest of the dam, during the month of 
May, 1895, a portion of «the bar at the head of Dodds Island cut out above the sill, 
resulting in a slight settling of about 200 feet of tho latter east of the dej^ression in 
the sill tnat had l)eon filled in during the fall of 1894. As it was impossible to get 
floating plant to this point on account of shallow water, no steps could be taken to 
make repairs. On June 1 it was found that about 100 feet under the sill had settled 
to such an extent as to allow the passage of about 10,000 second-feet of water. On 
June 3 it was found possible for the steamer John R. Hugo to pass through the breach, 
and steps were at once taken to get the necessary plant and materi^ to the dam. 
The breach continued to enlarge by deepening, until a depth of 25 feet was attained. 
As it appeared to be impracticable to restore the dam on its original line, on account 
of the swift current and deep water, the expedient was resorted to of placing, about 
160 feet above the breach where the water was from 10 to 15 feet deep, a braced pile 
structure, of two lines of piling, with a foot mat, 60 feet wide, carrying a woven 
mattress screen on the Missouri i{iver side. The lines of piling are 20 feet apart in 
10-foot bents. They begin at the bar at the head of Dodds Island, and overlap the 
end of the dam about 140 feet at the west end of the breach. The heads of the piles 
are braced longitudinally with 6 by 8 inch timbers, and laterally with 5 by 8 inch tim- 
bers. The foot mat extends 20 feet above and 20 feet below the piling; it was also 
extended along the shore line of the bar below the east end of the pile structure a 
distance of 70 feet, to prevent flanking. Tho pile structure and foot m^t were com- 
pleted June 13, when, the plant being required for other urgent work, this work was 
temporarily suspended. The carrying on of the work was attended with consider- 
able difficulty on account of the swift current. 

Between June 18 and 21 the woven mattress screen, which is 50 feet wide, was 
placed. It extends from the dam around the pile structure and over the bar to the 
old sill. The (K)wustream edge of the screen was made fast to the tops of the upper 
line of piling and the upper 35 feet balloj^ted and sunk. Its effect waste completely 
shut off the How through the breach in t'he old work. Stone ballont was then tnrown 
between the lines of piling to a depth of 2 or 3 feet, and work suspended June 22. 
The expenditure on account of Osage Chute Dam during the fiscal year amounts to 
$13,184.03. 

REPAIRS TO MURRAYS BEXD RRVKT^IKNT. 

The river in Murrays Bend is divided into two. chutes by an island. The main 
chute, containing the steamboat channel, follows the left bank of the bend. The 
aecoadary chute flows below the island and, at or above a mid stage, joins the main 
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chnte about 4,000 feet above the foot of the bend. When the river is at low stage 
the chutes unite about 3,000 feet lower down. In either case the effect of the con- 
fluence is eddy action, which has caused slight settling of parts of the revetment in 
the lower part of the bend. Slight repairs to the upper bank were made in the fall 
of 1894 and the spring of 1895 l)y removing the stone ballast and fairing up the 
slope by Ailing in with brush and straw, on which the ballast was relaid. in June, 
1896, two breaches, about 130 and 100 feet long, situated 1,500 and 900 feet, respec- 
tively, above the lower end of the bend, ooonrrod. The sloped bank in the breaches 
settled and formed holes about 35 feet wide, 5 to 6 feet deep, and of the lengths 
stated above. On June 21 a working party was sent to the bend and the holes 
iaired up by driving a line of piling on the old shore line. A woven mattress was 
then laid in front of the piling and anchored to each pile by three-eighths-inch strand. 
The mattress was extended to the back of the out and ballasted. Heavy walings 
were attached to the piling, the tops of which latter extend to high- water mark. 
The repairs were completed June 24, by attaching to the piling a brush fence com- 
posed of wire netting and willows. The cost of repairs to Mnrrays Bend revetment 
amounts to $1,545.50. 

CONSTRUCTION MATBBIAL. 

The Btone used for construction of improvement works during tlje fiscal year was 
procured by purchase in the open market. The points of delivery and number of 
cubic yards delivered at each point are as follows, viz : 6,652 at C6te Sans Dessein, 
5,000 at Osage Point, and 3,344 one-half mile below Bonnets Mill. 

The willow brush was cut from patches between Dodds Island and Boonville. 
The average length of tow was 40 mues. 

One hundred and fifty-three thousand three hundred and sixteen feet, B. M., of long- 
leaf pine lumber for dike bracing were purchased, delivered f. o. b. cars at the Bon- 
nots Mill material depot, and 76,080 leet, B. M., transferred from the Gasconade 
division, received on barges at Gasconade. There were als6 received from Gasconade 
division 19,002 pounds of bolts, 900 pounds of washers, and 81,370 linear feet of 
white-oak piling. 

The appended statement shows the quantities of construction material on hand at 
beginning and close of the current fiscal year, quantities procured and expended, and 
the average cost per unit. (See Exhibit C.) 

STEAMBOAT SERVICE. 

In conducting operations in the fall of 1894, the steamers Melusinat Dorts, and John 
B, Hugo were employed. The DorU from November 20 to December 14, and the Melu- 
9ina from Septeniber 20 to November 9. The John B. Hugo was chartered at $40 per 
day, without fuel, October 18, and was employed towing willow brush and moving 
plant until December 11. In conducting spring operations, the above boats were 
employed, also the steamer Atalania^ which was towed from Gasconade to Ewing 
boat yard November 10. The Atalanta was put in commission April 29, and wa»iisea 

Srinoipally for towing lumber and piling from Gasconade to tue material depot at 
lonnots Mill. The John B. Hugo was chartered March 18, and was used almost con- 
iinoously until June 21, when she had to be laid up on account of burning her boiler. 
She was used for towing brush and moving the larger pieces of plant. The Mtlwina 
and. DorU were put in commission on March 26, and March 6, respectively, and were 
used for miscellaneous towing for the two construction parties* 

CONSTRUCTION, REPAIR, AND CARE OF PLANT. 

Plant eoiM^ructton.— Alterations were made in pile-sinker pump boats Nos. 4 and 8 
by removing their pumps and rearranging their other machinery to adapt them for 
service with Vulcan steam hammers, and a set of leads framed and erected on the 
bow of each boat. The stiffening trusses of the boats were also modified to meet 
the strains imposed by that service. A 5,000-gallon water supply tank was erected 
at £wiug boat yard, and seven skiffs built. Stack knees were set up on the steamer 
Aialania, name boards made and painted, lockers put up in cabin, storm bulkheads 

E laced around the boiler, the steering apparatus completed, a steam capstan and two 
and capstans set up, the whole boat given one coat of paint and slignt alterations 
made in her fire bed, stacks, etc. Five bracing pontons, 7 by 24 by 2 feet deep, and 
five mattress pontons, 7 by 16 by 2 feet deep, were constructed. Four sets of hin^^ed 
skids were placed on a 100-foot barge; also a boiler and a double steam winch witk 
tackle. This apparatus was designed for unloading onto the river bank bracing 
lumber and piling received on barges at the material depot at Bonnets Mill, The 
telephone line between Jefferson City and Ewing boat yard was extended to Bon- 
nota Mill. A reserve set of leads adapted for use with either Vuloan or Cram ham* 
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mors was fraxnod. These leads are intended to be used in event of any accident 
occnrring to those now in ase with either of the above makes of hammers. 

Plant repairs, — In September and October, 1894, eight 100-foot barges and two 
64-foot barffes were sufficiently repaired to make them serviceable for fall operations. 
Considerable repairs were made to grader No. 8 carrying a Cram hammer, sank by 
striking a sndg in May, 18d4. Brush quarter boats Nos. 7 and 8, construction quarter 
boat No. 8, staamer DorUf and machine boat No. 1 were recalked. The repairs and 
launching of tne above boats were completed November 3. 

In the winter of 18d4-95 the hulls of graders Nos. 5 and 8 were repaired !tnd the 
gunwales sheathed with 2-inch oak. 

All of the barges belonging to this work, excepting those constructed during the 
last fiscal year, were constructed in 1882 and 1883, and although many of them had 
been repeatedly repaired further repairs were found necessary. It was proposed t<i 
make such repairs as wonld probably make the barges serviceable for two years by 
sheathing' snch decks, rakes, and sides, as required in this class of repair. The head 
blocks, xMAnk sheers, grab strakes, and timber heads were repaired in as inexpensive 
a manner as possible and the barges strengthened laterally oy placing a cross chain 
from outside to outside of gunwales at the timber heads at each end of each barge. 
A supply of 2-inch pine for sheathing was procured in February and March. This 
lumber was surfaced and outganged at the boat-yard mill. A further supply of lum- 
ber was procured in May and June for completing the repair work. 

Repairs of the above character were made to thirtv-four 100-foot barges and nine 
64-foot barses. Such of the old oakum as was found defective was removed from the 
seams of all the plant, which was thoroughly recalked. 

Two longitudinal trusses were placed on the steamer D<nis, and her engine tim- 
bers reenforced by bolting a 6 by 16 inch pine timber 32 feet long to each of the old 
timbers, and wronght-iron engine frames substituted for the cast frames, which had 
proved to be too weak. 

The upper works of the steamer Meltuina were renewed; the inside and outside of 
the hull plating thoroughly scraped, cleaned, and painted; new tubes put in heater; 
a new pillow block placed on port engine pedestal; the bed plates for her engine 
strengthened with t(e rods; fire liners replaced; feed pump repaired; rudder strength- 
ened, and other miscellaneous repairs made. Barge No. 8 with quarters was thor- 
oughly repaired, and bunks set up in cabin for use of survey party engaged in mak- 
ing a topof^raphical survey of First Reach, under the direction of the secretary of 
the Commission. The boat was launched October 20. 

Extensive repairs were made to both of the Cram hammers. 

In constructing the original*ways at Ewing boat yard, piling which had been in 
use at the Quindaro, Kans., boat yard was employed for the main line of storage 
tracks. Bv the fall of 1^4 all of these piles had deteriorated to such an extent as 
to render the tracks unsafe, and it therefore became necessary to reconstruct about 
500 feet. This line of tracKS was also extended 70 feet, and the middle line of tracks 
50 feet, to accommodate new plant. About 200 liuear feet of the incline portions of 
the ways were widened, so as to accommodate the towboat JVm, Stone in event of 
its being finally decided to place her on the ways. 

All the skiffs, forty-four in number, which had been stored in the skiff house dur- 
ing the winter, were overhauled, repaired, and calked. 

The launching of plant was begun March 4, an<1, for the greater part, completed 
April 15. There still remain on the tracks four 100-foot barges and one hydraulic 
grader, which could not be launched on account of the failure of dealers to furnish, 
on time, the lumber required for making the necessary repairs. (See Exhibit D.) 

Care of plant, — In October, 1894, the deposit under water, formed by Dike 9 on t«op 
of the ways at Ewing boat yard, was washed out in part by working the wlieel of the 
steamer John B. Hugo ; the portion above water was removed by horse scrapers 
operated by power rumished by the steam capstan of the steamer Melusina and 
steam windlass oa grader No. 5. 

The laying up of the plant used during the fall of 1894 was begun December 7 
and completed December 15. The following pieces were pulled out on the ways and 
stored, VIZ, steamers MeJueina, Dorie, and Atatanta, machine boat No. 1, construction 
quarter boat No. 3, lave single-deck quarter boats, ten 100-foot barges, eleven 64-foot 
barges, one pile sinker, four pile-sinker tenders with tower leads and two hydraulic 

S'aders carrying steam hammers. The division office boat was left in the river under 
ike 9 during the winter. After the plant was laid up on the ways, all hulls were 
thoroughly cleaned out. 

The steamer Wm, Stone was left lying in the Osage River during the winter, with 
two barges placed above to protect her from running ice in the opening of the river 
in the spring. The boat required considerable attention to keep her afloat on ac- 
count of being leaky. During the extreme cold weather the water leaking into the 
boat formed ice before it could be pumped out, and it became necessary to place 
stoves in the hold and keep fires up for several weeks, also to thoroughly salt the 
hull. 
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ChannelH were cut id the ice around the Win. Stone and her barges, also from the 
blnflf above Dike 9 down to Dike 10 in the Missouri River. 

The ice in the Osage River went out February 24, without doing any damage to 
the plant. The ice gorged betweeu Jeft'erson City and £ wings Landing began to 
move at 3 a. m., February 27, and cut down mooring piles at the boat yard and piles 
in wing of Dike 9. The ice from above Ewing packed into the gorge between Dikes 
9 and 10, causing the river to rise slightly and the south bank of the tow-head, oppo- 
site Ewing, to cave. The ico gorge between Dikes 9 and 10 remained intact until 
5.20 p.m., of February 27, when. the ice gorge above Jefierson City, giving way, 
came down on that at £^wing, caused the river to rise slightly, and started the gorge, 
which finally went out during the afternoon of the 28th, without doing any damage 
to office boat or dikes. 

In April, 1895, the Wm. Stone was brought to Ewing boat yard in tow of the 
Bteamers John R, Hugo and Melueina. (See Exhibit E.) 

SURVEYS. 

The nsnal low- water survey was made, in the fall and early winter of 1894, of the 
reach between the head of Stanley Island and the foot of St. Aubert Bend. A 
reduced copy of the map of this survey is shown on PI. I. The bluff contours and 
other interior topography are from the map of topographical survey made about the 
same time by Assistant C. M. Winchell, under the direction of the secretary of the 
Commission. 

Several special surveys, to ascertain changes in the channel and shore lines, were 
also made, and the regular sounding of the established ranges of the reach under 
improvement kept up. 

Very respectfully, your obedient servant, Saml. H. Yonge, 

Division Engineer, 
Lieat. Col. CiiAS. R. Suter. 

Corps of Engineers, U. S. A., 

President Missouri Biter Commission. 



Exhibit A. 
Detailed statement of driving mooring piles. 



Namber of dike. 



1»B ... 

21A 

22 

23 

26 

26 

27 

28 

29A 

29B 

30 

31 

33B .... 

33C 

34 A 

36 

36 

36B 

Total 



0^ 



Qaautities of matorial. 



Extent 

work I j [ 

(nninber I Native ' "White ' Cypreas 
of piles). !oak piles, oak piles, piles. 



Coal. 



100 
U 

4 
22 
12 
25 
42 
24 
16 

8 
80 
14 
27 
20 
12 
15 
26 
11 



Lin.ft. 
»40 



472 



145 
472 
400 
756 
1,436 
790 



276 
2,566 
488 
972 
678 
360 
492 
776 
384 



11, 931 



Lin.ft. 

1,155 

36 



76 



1,267 



lAn.Ji. 

1.611 

444 



358 
80 



550 



128 



3,171 



Bitshda. 
1602 
41 
6 
50 
30 
55 
70 
00 
40 
20 
235 
30 
35 
36 
40 
50 
95 
25 



Cost. 



Material. 



$544.71 
74.00 
16.17 

107.05 
57.56 
87.10 

161. 36 
91.34 
82.78 
31.79 

319.54 
56.64 

107. 77 
76.55 
43.11 
58.37 

106.93 
43.89 



Labor and 
subsist- 
ence. 



$178. 38 
21.82 
12.04 
57.96 
22.01 
41.95 
68.45 
56.71 
28.95 
18.00 

229 24 
31.76 
44.91 
28.83 
36.50 
19.59 

103.62 
29.72 



1,087}; 2,066.66 I 1,030.44 



Total. 



$723.09 

95.82 

28.21 

165.01 

79.57 

129.05 

229. 81 

148.05 

111.73 

49.79 

548.78 

88.40 

152.68 

105.38 

79.61 

77.96 

210. 55 

73.61 



3, 097. 10 



Average cost of driving one mooring pile, $2.18 +. Total average cost of one mooring pile driven, 

96.56 + . 
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Detailed aiaiement of driving d%kepilea» 



Kamber of dike. 



3 

19B 

21A 

22 

23 

25 

28 

27 

28 

29 

20A 

29B 

30 

31 

33B 

33C. ....... 

34A 

85 

36 

36B 

Total 



Extent 
of work 
(namber 



QnantitieB of material. 



Native 



White 



ofpUea). 'oak pile*, oak piles. 



58 

0»9 
149 

86 
115 
198 
329 
422 
215 
151 
168 

90 
1,244 
166 
171 
221 
199 
147 
800 
114 



5,492 



200 



130 
670' 



3,167 



Lin. ft. 


Lin. ft. 




10,236 


108 


2,406 
1,080 






144 


4.308 
2,772 








602 








2,944 






2.015 


7,-941 



240 

3,352 

1,974 

684 

798 



89,436 



piles 



Lin. ft. 
2,068 

29,242 
2,766 
371 
5,060 
2,334 
9,244 

16^468 
7,858 
5,286 
3,508 
3,480 

85,528 
6,452 
6,328 
5,418 
5,360 
5,104 

10,578 
4,192 



166,645 



Coal. 



Buthelt. 

75 
762 
125 

40 
140 
180 
410^ 
4654 
320 
120 
200 
180 
1,503 
230 
220 
250 
255} 
200 
355 
105 



Cost. 



Material. 



$302.32 

5,984.25 

828.89 

243.00 

734.58 

1.117.49 

1,832.80 

2,391.87 

1.255.54 

764.27 

1.023.26 

515. 13 

6,787.64 

942.76 

986.21 

1,369.75 

1, 127. 32 

878.38 

1,679.05 

668.03 



6,136| 31,432.54 



Labor afid 
subsist- 
ence. 



$100. 57 
914.33 
123.34 

61.75 
137.29 
206.41 
286.57 
308.74 
208.07 
103.46 
173.92 

72.71 
1, 312. 57 
140.86 
103.43 
187.81 
244,38 
149.40 
347.06 
115.28 



5,297.95 



Total. 



$402.89 

4,808.58 

952.23 

304.75 

871.87 

1, 323. 90 

2, 119. 37 

2, 700. 61 

1.463 61 

867.73 

1, 197. 18 

Sol. ow 

8,100.21 
1,083.62 
1,089.64 
1, 557. 56 
1.371.70 
1,027.78 
2,026.11 
783.31 



36,730.49 



Average cost of driving one dike pile, $0.96 -|-. Total average cost of one dike pilQ driven, $6.69 



Detailed statement of weaving foot mat 



Number of dike. 



19B. 
21A. 
22... 
23... 
25... 
26... 
27... 
28... 
29 A. 
29B, 
30... 
31... 
33B. 
33C. 
34 A. 
35... 
36... 
36B. 



Total 



Extent of 
work. 



Square feet, 
186,845 
35,155 
6,373 
36,629 
41. 515 
71.840 
78,012 
36,600 
88.895 
26.796 
836,552 
36,640 
23,772 
49,319 
41.809 
82,355 
62,881 
25.862 



1, 167. 850 



Quantities of material. 



Brush. 



Oordi. 

1,0844 
211 
524 
195 
246 
438 
444 
237 
241 
176 

2,047 
221 
2104 
278 
255 
2754 
683 
168| 



7.314 



f-inch 

wire 

strand. 



Feet. 

27.550 

6,000 

900 

6,875 

5,100 

14.700 

15,500 
7,300 
6,500 
4,000 

46,700 
5,300 
2.650 
6.000 
2,500 
4.300 

10,200 
4*800 



174, 375 



ft-incb 
oiamps. 



Pounde. 
70 

6 

3 
20 
10 
29 
36 
12 
25 

4 
62 

6 



2 
6 

10 
19 
15 



333 



No. 10 
wire. 



Pounda. 

171 
43 
11 
25 
30 



25 
"26 



10 
21 



356 



Cost. 



Material. 



$1,904.28 
383.30 
92.65 
360.47 
438.87 
828.59 
845.06 
444.90 
444.99 
318. 01 

3, 692. 68 
400.55 
361.89 
498.28 
432.84 
481.09 

1.026.88 
311.99 



13,265.32 



Labor and 
subsist- 
ence. 



$1,552.04 
227.41 
64.75 
309.80 
338.24 
641.19 
644.37 
413. 12 
354.80 
246. 41 
3, 019. 48 
247.55 
244.41 
430.81 
615. 39 
292. 36 
624.94 
209.85 



Total. 



$3,456.32 
610. 71 
157.40 
670.27 
777.11 

1.469.78 

1,489.43 
856.02 
799.79 
664.42 

6,712.16 
648.10 
606.30 
029.09 
948.23 
773,45 

1.65L82 
581.84 



10,436.92 i 23,702.24 



\ 

Average cost of weaving 100 square feet. $0.88 + . Total average oost of 100 square feet woven, 
$2.03—. 



f 
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Detailed statement of halkuting foot mat. 



Vamber of dike. 



19B 
SIA 

23. . 
25.. 



27 



2»B. 
90.. 
31.- 
33B. 
33C. 
34A 
35.. 



36B. 



Extent of 


Quantities 
ot material. 




Cost. 












work. 






Labor and 






Stone. 


Material. 


subsist- 
ence. 


Total. 


Square feet. 


Cfu.ydi. 








186.845 


1.370 


$1,276.88 


$483.98 


$1, 760. 86 


35.155 


171 


159.38 


94 87 


254.25 


8,373 


87 


81.09 


42.98 


124. 07 


86.629 


316 


294.52 


103. 01 


397.53 


41, 516 


324 


301.98 


137.78 


439. 76 


71,840 


531 


494.91 


160.79 


655.70 


78,012 


756 


704.61 


132. 49 


837.10 


36,600 


324 


301.96 


200.17 


502.16 


■ 38,805 


318 


296.38 


8a 8ft 


385.26 


26,796 


172 


160.30 


80.17 


240.47 


836,552 


2,259 


2,105.45 


941.90 


3,047.35 


36,640 


344 


320.62 


76.99 


397.61 


23,772 


320 


298.25 


91.66 


389.91 


49, 319 


388 


361. 62 


131.43 


403.05 


41,809 


345 


321. 55 


113.95 


435.50 


• 32,355 


271 


252.58 


77.25 


329.83 


62.881 


499 


465.08 


244.70 


709. 78 


25,862 


285 


265.63 


73.79 


339.42 


1,167,850 


9.080 


8,462.81 


3,276.79 


11,739.60 



Total 1,167,850 



Average cost of ballasting 100 square feet, 10.28 + • Total average cost of 100 square feet of ballast 
In place, $1.01 — . 



Detailed statement of bracing dikes. 



Nomber of dike. 



Extent 

of 
work. 



3 

19B 

21A 

22 

23 

25 

26 

27 

28 

» 

29A 

29B 

30 

31 

a3B 

33C 

34A 

35 

30 . 

SOB 

Total 



lAn,ft. 
188 

3,171 
505 
180 
385 
673 

1,085 

1,416 
587 
505 
587 
205 

3,726 
506 
573 
754 
650 
486 
987 
366 



17,625 



Quantities of material. 



Cost 



Koand 
bolts. 



No. 
114 

2,473 
322 
114 
472 
460 
741 
911 
548 
349 
375 
217 

3,838 
428 
360 
536 
452 
440 
838 
603 



Wash- 
ers. 



No. 

229 
4,946 

6a 

229 

973 

900 

1,542 

1,872 

1,162 

718 

750 

434 

7.124 

856 

720 

1,072 

910 

898 

1,676 

1,2U6 



14,380 j 28.861 



8byg 

inch 

spikes. 



34 

343 

70 

18 

106 

80 

110 

170 

60 

65 

no 

30 
585 
60 
85 
80 
80 
15 
125 
50 



2,276 



1-inch 

sqnare 

iron. 



Lbs. 



282 
108 
76 
30 
153 
150 



200 



90 



Pine 
lamber. 



Jrc., o, JV. 

3.515 
63,813 
10,429 

3,627 
12, 349 
14,437 
22,872 
26,523 
14,531 

9,600 
13,587 

5,867 
94,878 
11, 451 
11, 181 
15,604 
12,229 
11, 416 
20,011 
12,923 



1,089 



390,743 



Material. 



$87.85 
1,622.74 
260.85 
91.46 
314. 11 
361.09 
572.07 
664.65 
366.97 
239.79 
338.24 
147.91 
2,403.20 
289.05 
278.71 
392.19 
308.71 
288.72 
612.05 
334.37 



Laborand 
subsist- 
ence. 



$70.67 
646.18 
1^1.92 

38.38 
145.60 
112.20 
207.04 
169.07 
115.92 

92.16 
146.25 

50.11 
918.90 

84.72 

96.63 
124.24 
137.45 
154.04 
180.53 
189. 55 



9,875.73 3,761.56 



Total. 



$158. 52 
2, 268. 92 
362. 77 
130.84 
459.71 
473. 29 
770.11 
833. 72 
482.89 
311.95 
484.49 
198. 02 
3, 322. 10 
373. 77 
375.34' 
516.43 
446.16 
442. 76 
692.58 
523.92 



13, 637. 29 



The above 17,626 linear feet includes 2, 3, and 4 row dike, and is equivalent to 17,970 linear feet of 
3-mw dike. 

Average cost of labor for bracing 1 linear foot of 3-row dike, $0.55 — . Total average cost of labor 
and material for bracing 1 linear foot of 3-row dike. $0.76 — . 
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Detailed statement of Icuhing dikes. 





Extent of 
work. 


Quantitiea 
of mate- 
rial (|-inoh 
wire 
strand). 


Cost. 


Krnnber of dike. 


Material. 


Labor and 
subsist- 
ence. 


TotaL 


lOB 


Linear/eet. 
338 
VtO 
80 
200 
190 
184 
198 


Feet. 

1,900 
600 
310 
700 

1,000 
500 
850 


$15.40 
4.86 
2.51 
5.67 
8.10 
4.05 
6.89 


$15. 51 
6.00 
3.00 
7.00 

•10 04 
3.18 
7.56 


$30.91 
10.86 


21A 


22 


5.51 


25 


12.67 


26 


18.14 


29A 


7.23 


33C 


14.45 






Total 


1,360 


5.860 


47.48 


52.29 


99.77 







Average cost of lashing 1 linear foot of dike, $0.04 — . Total average cost of 1 linear foot of dike 
lashed, ^.07 + . 

Detailed etatemeni of screening dikes loitk vnre netting. 





Extent 

of 
work. 


Quantities of materials. 


Cost. 


Knmber 
of dike. 


i-inch 
strand. 


inch 
spikes. 


6d. wire 
nails. 


No. 14 

wire. 


No. 6 
wire. 


Wire 
netting. 


Material. 


Labor 
And sub- 
sistenco. 


Total. 


B 


Lin. ft. 
682 
651 

1.883 
139 
123 

1,350 
859 
199 
383 

2,008 
163 
390 
168 

1,253 

2,404 
344 
500 
800 

1,202 
386 
467 
800 
863 

1,330 

1,100 
629 

2,601 
532 
702 
644 
617 


Feet. 
1,850 
1,000 
1,850 
150 
150 


Lbs. 
10 
10 
13 
4 
3 
27 


Lbs. 

6 

17 

34 

4 

3 

18 

5 

4 

7 

3 

3 

5 

3 

31 

33 

6 

8 

15 

83 

10 

12 

10 

20 

5 

19 

20 

45 

10 

10 

10 

10 


Lbs. 

6 

10 

26 

2 

2 

25 


Lbs. 

""m 


Sq./eet. 

9.025 

11.828 

80.460 

2,378 

1,740 

17,334 

5,742 

3.664 

7,011 

3.676 

2.494 

5,272 

2,557 

19,428 

38,154 

5.438 

7.516 

16,000 

18,704 

8,400 

8,000 

8,800 

16,588 

19.734 

16,000 

11,200 

51,428 

11,986 

15. 312 

7.838 

10,266 


$47.76 
51.24 
89.83 
9.96 
7.63 
68.51 
20.64 
13.19 
29.36 
15. 42 
10.72 
22.91 
10.94 
77.64 

138.93 
23.07 
32.38 
61.03 
74.71 
30.26 
28.88 
34.02 
59.75 
82.40 
57.63 
40.50 

190.33 
43.07 
57. 35 
29.05 
42.50 


$48 31 
20.83 
38.00 

4.40 

3.40 
28.79 
25.25 
19.31 
14.81 
15.19 

4.40 
16.66 

1.47 
42.19 
73.65 
10.29 
10.56 
18.20 
34.11 
16.20 
32.02 
19.05 
47.60 
52.80 
22.03 
16.67 
109.45 
10.52 
20.90 
18.06 
21.81 


$96.07 


c 


72.07 


D 


127.83 


Y' 

Y» 

1 


14.36 
11.03 
97.30 


2 


45.89 


3 


• 








32.50 


17 


500 
250 
200 
450 
200 
850 

""ioo" 

600 
400 
800 


2 
2 
3 
3 
3 
6 

49 
6 

10 
6 

15 


2 
6 
2 

10 
2 

20 

26 
6 

10 
6 

10 




44.17 


17A 

18 


30.61 
15.12 


18A 

19 


89.57 
12.41 


19A 

19B 

20 


119.83 

212.58 

33.36 


21 


42.04 


21A 

22 


79.23 
108.82 


23 


46.46 


25 










60.90 


26 




6 




55 


53.07 


27 . . 


107.35 


28 


1,400 


8 


10 




135. 20 


29 


79.66 


29 A .. 










57.17 


30 








137 


299.78 


31 






53.50 


33C 








60 
20 


87.25 


34A 




..•••... 


47.11 


36 


700 


........ 


64.40 










Total. 


23.062 


11,750 


185 


410 


179 


395 


383,982 


1,501.70 


825.9a 


2,327.63 



Average cost of screening 1 linear foot of dike, $0.03 -f . Total average cost of 1 linear foot of dike 
sreened, $0.10 ~ . 



scree: 
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B^um^ €/ cost of dike canstmoiian on Osage Divieion, First Beach, for fiscal year ending 

June SO, 1895, 



EMkeB $96.07 

DikeC 72.07 

DikeD 127.83 

DikeY^ 14.36 

Dike Y«» 11.03 

IMkel 97.30 

Dike 2 45. 89 

Diked 593.91 

Dike 17 44.17 

Dike 17 A 30.61 

Dikel8 15.12 

Dike 18 A 39.57 

Dike 19 12.41 

Dike 19 A 119.83 

Dike 19 B 15.351.26 

Dike 20 33.36 

I>ike21 42.94 

Dike 21 A 2.365.87 

Dike 22 859.60 

Dike 23 2,610.85 

Dike 25 3,167.20 

Dike 26 5.224.22 

Dike 27 6.198.02 

Dike 28 3.587.92 

Dike 29 , 1,259.34 



Dike 29 A $3,042.85 

Dike 29 B 1,640.54 

Dike 30 22,030.38 

Dike 31 2,645.09 

Dike 33 B 2, 613. 87 

Dike 33 C 8,703.21 

Dike 34 A 3.328.31 

Dike 35 2,651.78 

Dike 36 5.355.24 

Dike 36 B 2.302.10 

Total net cost 91,334.12 

Saperintendence 3, 849. 76 

Office and traveling expenses, telephone 

hire, etc 3,909.15 

Unclassified misoellaneons expenses. . 1, 140. 74 

Current care of plant in service 2, 303. 40 

Construction incidental expenses 2, 201. 00 

Steamboat service 9,401.46 

Survey 3,046.05 

25, 851. 56 

Total cost of dike oonatructed.. 117, 185. 68 



Exhibit B. 
Statement of cost of dike repairs. 





Qnantitit 


as of materfal. 




Kamber of 
dike. 


Stone. 


Brush. 


S-inch 

wire 

strand. 


{inch 

wire 

strand. 


|-inch 
clampa. 


Native 

oak 

piles. 


White 

oak 

piles. 


Cynress 
piles. 


Coal. 


Round 
bolts. 

No. 
169 
167 


Wash- 
ers. 


c 


Ou.ffd9. 


Oordi. 


Feet. 

900 

900 

300 

1.300 

1,100 

fi.aoo 


LbM. 
150 
150 
540 
600 


Lb8. 


Un.ft. 


Lin./l. 


Lin./l. 
780 
366 


Bueh. 

40 
20 


No. 
138 


D 












120 


1 •.. 






9 








3 :: ::: 
















17 












400 
1,444 

463 
1.862 


30 

270 

58 

50 


132 
348 
134 
112 


66 


19A 


258 

109 


190i 


180 


44 




7,086 
2,361 


708 


22 


65 1.490 


3 j 217 


285 


34 


224 










i 






Total... 


367 


255| 15,290 

1 


1,620 


56 


217 


9,447 


5,315 


468 


1,052 


1,541 



S'umber of 
dike. 



C... 
J> .. 

I ... 
3... 
17.. 
lOA 
22.. 
34.. 



Total. 



Quantities of material. 



inch 
spikes. 



LbM. 

100 

35 

5 

2 

70 

169 

22 



403 



I'inch 

si^uare 

iron. 



LbM. 
310 
285 



834 

605 

96 



1,630 



6d.wire 
nails. 



LbM. 



20 



20 



No. 10 
wire. 



LbM. 



5 
5 



90 
14 



114 



Wire 
netting. 



Sq./eet. 



1,276 
2,638 



8,000 



11,914 



Pine 
lumber. 



Ft.,B.M. 

2,768 

936 




2,944 

22,043 

4.741 

2,539 



35,971 



Cost. 





Labor 


Material. 


and sub- 




sistence. 


$210.69 


$142.87 


105. 59 


110.28 


29.22 


9.82 


44.18 


10.00 


152. 30 


125.64 


2,502.87 


1,070.00 


835.88 


178. 36 


193.24 


133.83 


4,073.97 


1, 779. 81 



Total. 



$353.56 

215. 87 

38.55 

54.18 

277.94 

3, 572. 87 

1, 014. 24 

326.57 

5, g53. 78 



Net cost of dike repairs $5,853.78 

Superintendence .* $246.77 

Office and traveUng expenses, telephone birOf etc 250 59 

Unclassified miscellaneous expenses. 73.10 

Cnrrent car© of plant in service 147. 61 

Construction incidental expenses 141.00 

SteambcKSt service 602.55 

Surveys 195.26 



1,666.88 



Total 7,610.66 
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gXHTBIT C> 



CIam of mftterial. 



Brnsh oords.. 

Stone onbic yards.. 

Ijiiioh wire strand feet.. 

white oak piles linear feet.. 

Native oak piles do — 

Cypress piles -do. . . . 

Sbyi-inchspikes pounds.. 

|*ineB square iron do — 

Xo. 10 wire do 

No. 12 wire do.... 

No. 14 wire do 

No. 16 wire do 

Wire netting .^.100 square feet. . 

Yellow pine lumber .feet,B.M.. 

Konnd bolts .number.. 

Plate washers do.... 



On hand 

June 30, 

1894. 



298.8 



31,657 

18.473 

217.548 

11,706 



2,712 



7,176 



841.133 
5.720 
0,157 



Procured 

during 

fiscal year 

. ending 

June Wt 

1895. 



8.746.5 
14,896 
474,000 
81,370 

2.843 



6.087 



30,012 
20.026 
16,015 
5, 120. 5 
229,396 
13,893 
26,000 



Expended 
during 

fiscal year 

ending 

June w, 

1895. 



7,816.5 

14,066.3 

229.695 

53,850 

16.190 

190.664 

2,705 

2.879 

2.712 

23,336 

16,455 

11,182 

4.026.1 

443.878 

15,940 

30.891 



On hand 

June 30, 

1895. 



30 

1,128 

244,305 

59, 177 

5.126 

26,884 

8.911 

3,208 



6.676 
3,571 
12,009 
1,094.4 
127. 151 
3,673 
4.266 



Cost per 
unit. 



$1. 61722 
.93203 
. 0081013 
.170446 
.10659 
. 141893 
.02327 
.01927 
.0309 
.019 
.022 
.020687 
.35733 
.002245 
.06605 
.0027 



Exhibit D. 



The anantities of the principal materials used for constmotion and repair of plant 
are aa follows, yiz : 



White pine lumber feet, B. K. . 16, 123 

Yellow pine lumber do.... 198,966 

White oak lumber do — 26,614 

Nails, assorted pounds.. 9,050 

Spikes, assorted do.... 10.384 

Metallic paint do 3,890 

Bed lead do — 606 

White lead do.... 2,950 

Oakum do 20.824 

Iron, assorted do.... 25,607 

Steel, assorted do.... 1,475 

Common yellow grease do 10,798 

Castings do 3,392 

Putty do 275 

Spun cotton do.... 103 



Tacks, assorted pounds.. 185 

Linseed oil gallons.. 592 

Turpentine do. ... 143 « 

Green stain do 94 

Canvas yards.. 1,097 

Carriage bolts, assorted sizes . . .number. . 4, 108 

Unions do 141 

Elbows do 312 

Tees do 104 

Caps * do 80 

Bushings ^do 101 

Reducers do 41 

Turn-buckles do — 97 

Pipe feet.. 3,553 



Exhibit E. 
Statement of expenditures on ticoount of plant. 



Application. 



Plant construction : 

Water supply tank, mains, etc.. ••.•••••• 

Miscellaneous 

Constructing 7 skiffs 

Constructing 5 bracing pontoons 

Constructing 5 mattress pontoons 

Constructing 3 sets of steam-hammer leads , 

Brecting skid ways and steam machinery on 

barge o9 for unloading piling Arom barges 

Extending telephone line 

Completing steamer Atalanta 

Alterations to pile sinkers Nos. 4 and 8 to adapt 

them for carrying steam hammers, apd calking 

Bepalrs to plant: 

Alterations and repairs to steamer Doris 

Alterations and repairs to steamer Melusina. . . 

Repairs to eneine of steamer Thetis 

Sheathing, calking, and repairing graders Nos. 5 

and 8, carrying steam hunmers 

Repairs to barges 14 and 24. with quarters 

Repairing and calking 20 64-foot barges 

Repairing and calking 46 100-foot barges 

Repairing and widening launching ways and 

repairing and extending storage tracks 

Curren t repairs to plant 

Repairing and launching barge 8, with quarters . 



Labor 
and subsist- 
ence. 


Material. 


Total for 
each item. 


$543.04 
668.05 
344.75 
326.47 
251.34 
777.92 


1221.00 
384.40 

60.79 
146.77 

75.04 
239.15 


$764.04 

1,052.45 

405.54 

473.24 

826.38 

1, 017. 07 


276.85 

'348.13 

1,666.37 


124.14 
234.40 
416. 14 


400.99 

682.53 

2,082.51 


1,273.77 

.1,809.45 

1,519.75 

420.16 


31L09 

409.45 

343.62 

28.41 


1,584.86 


2,218.90 

1,863.37 

448.57 


2,162.02 

429.85 

1,213.01 

11,713.69 


507.22 

276.53 

492.92 

4,377.88 


2,669.24 

706.38 

1,705.93 

16, 091. 57 


2,024.47 

5,724.63 

122. 51 


1,858.39 
1,855.70 


3.882.8d 

7,080.83 

122.51 





Total. 



$8,689.61 



86|789.60 
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Exhibit £— Continaed. 
SUiUment of expenditures on aooount of plant — Contiiiued. 



Application. 



Cxee of plant: 

Pu'itneoatfleet, winter of 1804 

Liaancning fleet, sprmKOf 1896 

General care of plant 

Coal oil, Boap, matches, gasoline, and other sup- 
plies 



New plant parehased : 

Stoves, ranges, brooms, brashes, lamps, crockerv, 

famiture foi quarters, mess, and other utensils. 
Bolt-outting machine, anchors, mandril, scales, 

oars, siphons, drills, dies, expanders, axes, 

pliers, saws, hammers, angers, and other tools. 
Two Vulcan steam hammers, with hoisting 

engines complete 

Water tank for machine boat -. 

Wire hoisting rope 

Steam and water hiMC 

Bope 



Labor 
uid subsist- 
ence. 



$1,846.12 

3, 314. 08 

12,803.16 



Superintendence 

Omce and traveling expenses, telephone hire, etc. 

Unclassifled misceliaueous expenses. . ..^ 

Steamboat ser rice... A 



Total 



Material. 



$ii&oe 

88&34 
080.58 



Total for 
each item. 



$1,064.18 

3,652.42 

13,562.74 

833.61 



548.03 



621.15 

2,280.00 

44.74 

825.00 

240.65 

1,613.65 



2,660.00 

2,766.35 

807.25 

1, 073. 05 



Total. 



$20,012.06 



6,168.22 



8,216.56 



79,876.00 



The Talae of plant material on hand amounts to $6,270.51. 



Appendix !K. 



ANNUAL REPORT OF MR. 8. WATKBS FOX, DIYISION KNQINEBR, QASCONADB DIVISION. 

t 

Missouri River Commission, 
Office of Division Engineer, 

Chamaia, Mo., Jnne SO, 1895, 

Colonel : I have the honor to sabmit herewith a report of the operations under my 
charge on the Gasconade Division of Missouri River for the fiscal year ending June 
30, 1895. The followinf^ illustrations accompany : 

A map (PL I) of the river from Isbell Station to Rhineland Landing, showing pro- 
posed rectification of shore lines, location and character of works completed, in 
process of construction, and proposed. « 

F'onr plates (Pis. II to V) showine in snperimposition cross sections of the river, 
on permanent range lines, taken before, during, and after dike construction. 

Two photographic views (Pis. YI and YII) showing accretions formed by dikes 
constructed in 1893. 

Four photographic views (Pis. VIII to XI) showing revetment construction parties 
at work, and completed revetments. 

Because of the practical depletion of funds there was a period of inactivity from 
July 1 to September 27, 1894, during which the foroe was reduced to the essential 
reqniremento for the care and preservation of plant and records at the Gasconade 
boat yard. 

September 4, 1 was notified of the extension of the Gasconade Division to include 
the Chamois and St. Aubert reaches, and under your direction prepared and submit- 
ted, September 6, a project and estimates of cost for the complete improvement of those 
reaches. This project, which was subsequently approved by the Commission, con- 
templates an expenditure of $579,200 on works between Isbell Station and Portland, 
Mo., a very erratic stretch of river lying between the lower works of the Osage 
Division of First Reach and the upper works of the Gasconade Division. 

A project was also prepared and submitted September 6 for the expenditure, dur- 
ing the ourreut fiscal year, of an allotment of $450,000 for continuing the systematic 
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improvement in First Reach. This latter project, which was approved, provided for 
the expenditure on the Gasconade Division of $259,977, as follows: 

Construction of revetment in St. Aubert Bend, 12,000 linear ioet $83, 520 

Construction of revetment in Chamois Bend, 13,500 linear foot 93, 960 

Construction of three dikes in Chamois Bend, 800 linear feet and trails . 8, 500 

Repairs to revetment at Gasconade boatyard 8,000 

Repairs to dikes (built in 1893) 150 

Degrading Keiths Rock 350 

Degrading wreck of I>ur/ee 200 

All other items, viz, administration, care, repairs, and alteration of plant, 

oonatruotion and purchase of new plant, surveys, and contingencies 65, 297 

Tptal proposed expenditure on Gasconade Division during the fiscal 
year ending June 30, 1895 259.977 

The three dikes referred to above are not shown on the accompanying map. Their 
proposed location was in that part of the bend covered by the bar; their purpose, 
to cause an accretion to form there that would fair oat the present shore line of the 
main bank to the line of the proposed shore. By your direction these dikes were 
not constructed. The money which was allotted for them was applied toward mak- 
ing the revetment continuous from £' to F'. With the exception of that change, 
and the fact that it 'was deemed unnecessary to expend any money at all in degrad- 
ing the wreck of the Durfee, and but a portion of that proposed for the repair of the 
Gasconade revetment^ the project was carried out as approved. In addition to the 
work provided for by the above allotment, the construction of the revetment on St. 
Aubert Island (see PI. I, C-D), which was provided for in the approved project of 
September 6, for the complete improvement in St. Aubert and Chamois reaches, was 
begun by your direction. Some work, also, was done under other allotments, in the 
way of caring for and repairing plant, and handling construction materials. For 
convenience, the work done during the year is narrated below in detail under head- 
ings characteristic of the several branches. The cost of the works and a statement 
of the liabilities incurred during the fiscal year are submitted in the form of an 
appendix to the report. 

The prime factor, as always, in fixing the sequence of work for the year was the 
date of receipt of advice of authority to begin operations. While special authority 
to put on a small force of laborers to perform some urgently needed preliminary 
work was given under date of September 27, 1894, it was not until October 15 that 
notice of approval of project and authority to begin active operations were received. 
At that advanced stage of the season the following programme of the year's work 
was arranged : the immediate repairs and launching of just sufficient floating plant 
to construct, that fall, about 1 mile of revetment in the upper portion of Cnamois 
Bend, and the projected repairs to the boat- yard revetment; to pull the plant out 
again on the ways^ when that work was done, and during the winter to thoroughly 
overhaul and repair all the fleet needed to finish the construction, before the June 
rise of the season following, of all of the revetment in St. Aubert and Chamois bends. 

THE CARE, REPAIR, AND ALTERATION OF PLANT. 

Until September 27, when a small force of laborers, calkers, and carpenters was 
employed m some urgent preparatory work, the operations from July 1, 1894, were 
confined to the care and preservation of plant and records. 

Floating plant. — Active measures for the preparation of a fleet for the season's 
work were taken immediately upon receipt of authority October 15, and before the 
end of that month, the following pieces had been repaired, calked, launched, and 
equipped for service: The steamer Sabrinaf three construction quarter boats, four 
mattress boats, two hydraulic graders, one pile sinker machine boat, equipped for use 
as an hydraulic grader, thirteen 100-foot barges, and four 64-foot barges. One of the 
latter was damaged in pulling it off of a bar, and was again pulled out on the ways. 

One 100-foot barge, already in the river, was repaired and calked, making a total 
of fourteen available 100-foot barges. One old mattress boat which was beyond repair 
was launched, to be gotten out of the way. The new steamers Thetis, ArtthusayAnii 
Atalantaf all at that time in an incomplete stage of construction, were also launchml. 
The No. 2 Vulcan steam pile hammer, with boiler and steam hoist, were placed on tVro 
64-foot barges for use in dn>'ing revetment anchorage piling. Sixty-five skifia wejte 

gut in the river. Beginning November 13, and continuing until December 30, tl^e 
oating plant was pulled out and placed on the storage ways as fast as the piectis 
were thrown out of service in construction work. The following hulls were take/i 
out: The steamers SabrinUf Arethueaf and Thetis, ofUce boats Margaret and DeRueeey^ 
three coustruotion quarter boats, two hydraulic graders, one pile sinker machiiie 
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^ftt, four mattress boats, fourteen 100- foot barges, three 64-foot bargee, and survey 
^^arter boat No. 8, the latter piece having been turned over to me from Assistant 
^ttgineer Winchell by direction of the Secretary of the Commission. 

All machinery was overhauled and prepared for laying up. Exposed pieces were 
uoused iii ; small tools, lines, etc., were gathered in, sorted, cleaned, and stored; the 
^Hrd V2U, cleaned. The repairs to barges provided for in the estimates submitted 
^ith the approved project were begun with a small force December 3 ; a much larger 
'orce was put on January 24, 1895, and the work pushed, in order to have in readiness 
^hen wanted the necessary fleet for the spring and summer work. The following 
pieces were repaired, calked, launched, and equipped for service: The steamers 
^^^tf Arethuaa, Sabrina, and Thetis, the office boats Margaret and De Russey, con- 
struction quarter boats Nos. 1, 4, and 5, four brush quarter boats, one hospital boat, 
^De snrvey quarter boat No. 8, hydraulic graders Nos. !» 2, 6, and 7, and pile sinker 
^acbine boats Nos. 2 and 12 (the latter for use as hydraulic graders), eight mattress 
"oats (one of these consisted of two hulls 12 by 24 feet), thirty-eight 100- foot barges, 
^ven 64-foot barges, and oue barge 20 by 54 feet; making in all seventy-six hulls, 
oixty-six skiffs were also repaired and put on the river. The first piece was launched 
^^rch 4, the majority of them before the end of that month, and the last hull on 
^<y 29. The character and extent of the repairs are shown by the following state- 
^etkt of work done on the different pieces, viz : 

Steamer Alert. — New chock forward, three new deck beams, ten new floor beams, 

twelve new outriggers, eleven pieces new bottom plank, one new chain brace and 

<>iie repaired, one new tiller, new capstan bed, side timberheads, well strainers, 

fi^aard plank-sheers, and kevils; repaired and reset stack knees, patched deck, 

fopairea rudders, braced rudderpost, shimmed up engine timbers, took off iron 

''^^^thing at head, calked hull all over, patched, painted, and sanded hurricane roof, 

'^built and set wheel, put up chimneys, rebuilt furnace, generally overhauled all her 

^'^hinery, and put up new stovepipes. The entire boat (hull, cabin, pilot house, 

^heel, and chimneys) was painted. Later in the season a cracked steam pipe was 

^H^ ^^' ^^"^^ ^^^ repaired, and a half ring was taken out of the starboard boiler 

and a new one put in. 

^^camer Sabrina. — All of the old woodwork, except the pilot house, was cleared 
away and rebuilt on a slightly modified plan; new auxiliary wheel flanges were pat 
th ' ^be wheels takeu down, shaped up, and rebuilt; all machinery and fittings 
tborou^iiiy overhauled and repaired ; stack knees, chocks, and kevils were repaired : 
"^^ <^all was thoroughly scraped inside and out, oiled below the water line, and 
P*3Jl^cl above. All of the woodwork was painted three coats. 

M/noe boat Margaret, — Was painted two coats outside and one coat in the drafting 
rooui and lower dining room. Screen doors were put on all outside doorways.on 
JipPer deck. A sideboard was made and set up in the dining room; the railing in 

O^?*^*"^ office was extended; the hull was calked all over. 
^*^^<5>e boat De Russey. — Removed all old canvas from roof of skylight and hurricane 
P^^'- ^^paired woodwork, recovered it with canvas, and then painted and sanded it. 
11 ^^ ^^^ pieces of plank-sheer, new stanchions, Renders, kevils, nosing, and facier 
*'\^**ound, patche<l guards, put in new waterway around skylight, and painted all 
new ij^^rk, calked hull all over. 

' ^^^iruction quarter boats Nos, 1, 4, and 5. — Took out defective rake planks and put 

~^^^Mr ones, patched bottoms, reinforced floor and bdams near heating stoves, 

^^^X'ed guards and guard fenders, put three new kevils on each boat, erected some 

I ^ bunks in office and oil rooms, repaired chains, patched canvas on roofs and 

^^'^^ and sanded same, built and plaoed new ice boxes on Nos. 1 and 4, painted all 

? ^^<irk, repaired stoves and stovepipes, caulked rakes, sides, and bottoms. 

^^^''^nA quarter boats, — The cabin of the two double-deck pieces were sheathed with 

4j^/^^- eighths inch matched stuff, the old hatches were decked over and new ones cut, 

Th ^^^ lioxes and ranges were repaired, the hulls calked, and the entire boats painted. 

^^ ^abin of quarter boat No. 11 was taken from its hull, which was beyond repair, 

^^ Placed on 64-foot barge No. 106, the repairs to which are given below. The roof 

J^ Patched with canvas, painted, and sanded ; new bunks to accommodate twenty- 

^^ Persons were at first erected for use of smallpox patients ; subsequently these 

^,^^, changed and added to, for the accommodation of forty people; some minor 

A^^^^^fs were made to the cabin. The old cabin, which had been in use on land at 

J^ Gasconade River quarry, was removed and placed on 64-foot bar^e No. 102, for 

-^ 1^ a Quarantine boat; subsequently it was used by the brush parties. The roof 

3^ Jpatcned with canvas, painted, and sanded : new bunks for forty persona were 

C^v* ^^» And slight repairs made to the cabin ; the repairs made to the hull are given 

. ^ospital boat. — The cabin of the old quarter boat Pappoose was removed from its 
'^^y which was entirely unserviceable, and placed on 64-foot barge No. 21 for use, 
^ i^eeied, as a hospital. The cabin was generally overhauled and repaired, and 

BI7G 95 ^253 
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pftinted inaide and out; the roof was patched with canvas, painted, and sanded; the 
repairs to the hull are^iven below. 

Hydraulic graders.— The hull of No. 7 was in such an advanced stage of decay that 
it was practically rebuilt, only the bottom planking being utilized. Some minor 
repair work was done on the cabin, roof, and derricks. The pumps and boilers were 
thoroughly overhauled and put in condition for service. Later in the season, a new 
steam dome and chimney breeching were put on the boiler, and the chimney which 
was abont to go to pieces from rust was replaced by one from pile sinker No. 7. 
All new woodwork and the entire cabin were painted. Grader No. 6 was also 
extensively repaired; the Crau) steam hammer, pile leads, and steam hoist were 
removed; a number of new pieces put in the gunwales, floor beams reenforced, new 

Sieces of grab strakes put m, new head blocks, ten new rake planks, twenty new 
eck beams, new gunwale plank -sheers, new nosing all around, eight new timber- 
heads, new stanchion, newtsapstan bed, new deck fore and aft and outside of cabin, 
new hatch coamings, new bracing put under pump and boiler, the pump well 
repaired; the old derrick masts were taken down and new ones of lighter design 
erected. Some minor repairs were put on the eabin, the roof patched and painted, 
the entire hull calked, and, together with the cabin, painted. The large Knowles 
pnmp (a dnplex, compound condensing, 12 and 22 y^^^ by 15| by 10 inches), w^hich had 
been taken off of this boat in 1893, when it was nsed as a pile sinker, was replaced, 
thoronghly overhauled, and connected ready for service. Some time after this piece 
was put in service, a crack appeared in the fire box of the boiler. It was repaired ; 
bnt later two other cracks developed, and it was thought best to lay up the grader 
until the boiler conld be thoroughly inspected. 

Oradera Nas. 1 and S, — ^These pieces required bnt slight repairs; some sapwood 
was cot out of the gunwales, the hulls were calked, the roofs patched, and the 
entire boats painted. The pnmps, which had been removed to make room for the 
Btnam hoist when these graders were used as pile sinkers in 1893, were replaced, con- 
nected with the boilers, and pnt in serviceable condition. The ash pans and furnaces 
of boilers were rebuilt. 

PHe-tinker machine boats Nob, 2 and 12, — Besides calking the hulls, the only work 
dose on these pieces was the exchange of the Davidson pump on No. 2 for the Smith 
&, Vaile pump from pile sinker No. 7. 

Mattress boats. — Of the eight mattress boats repaired two were old ones, Nos. 2 and 
6. five new ones, 25 by 70 feet, and one composed of two hulls, 12 by 24 feet. Very 
sfiffht repairs were made to Nos. 2 and 6; some badly decayed timbers were renewed 
and the hulls calked. The 25 by 70 foot boats were provided with outrigged plat- 
forms and launching ways, extending 13 feet at each end beyond the hfsad block ; 
they were calked and painted. One of the hulls of the small mattress boat was pro- 
vided with launching ways, the other with a brush platform, fair-leader stanchions, 
and reel stands; both hulls were calked. 

One hundred-foot barges. — Fourteen of these were comparatively new hulls and 
required but light repairs; the rake seams were shimmed and together with the 
sides and bottoms were calked. « In thirteen others all rotten wood was removed 
and the repair made thorough, as follows: New rake and bottom planks were neces- 
sary, new gunwale pieces; the floor beams were replaced by new ones or, when the 
old ones wnere but slightly decayed, repaired ; new deck beams, stanchions and 
beam clampa were put in; a majority of timberheads and kevils were put in new; 
the others were repaired; new hatch coamiugs, covers and pump scuttles were made; 
sapwood was cut out of the sides of five of the barges and out of the bottoms of 
three of them, and graving pieces set in. New head blocks were put in seven barges, 
new decks laid on eight of them, decks were patched on three, and patched and 
sheathed on two; the sides of three barges were sheathed with 2 by 8 inch fir; the 
plank-sheer and grub strakes were renewed ; all hulls were calked, sides, bottoms, 
and rakes, and all new or patched decks were calked. Cross chains of inch square 
iron with turn-buckles were put in twenty-four of the hulls; in eleven of them two 
chains were pnt in each hull, in the others four chaius; all hulls were painted. 
Eleven other barges were temporarily repaired, with a view to service this season 
only, as follows : One was given an entire new deck ; the decks of three were patched 
and aheathed, and those of the other seven patched ; all were calked (sides, rakes, 
and bottoms) as well as all decks not sheathed. 

SixtV'four-foot barges. — Seven of these hulls were comparatively new, and needed 
bnt slight repairs, as follows: Rake seams were shimmed, and, together with sides 
and bottoms, were calked. Three old hulls were thoroughly repaired, as follows: 
One was given an entire new deck, the decks of the other two were patched ; new 
hatch coamings and covers were made; new head blocks were put on two hulls, and 
new bottom plank on one ; plank -sheers were renewed, and new gunwale strakes put 
in where needed; many of the floor beams were repaired by spiking on new ends; 
sapwood was cut out and refilled with new wood ; the new decking, sides, rakes, and 
bottoms were calked. All new work was painted. Each of the barges was equipped 
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with ite tali complement of hatch coyers, capstan ban, bilge pnmps (four to tOO- 
foot barges and two to 64-foot barges), and lines. This necessitatfed extensive repairs 
to sersnty-six old pnmps and the construction of thirty -eight new ones; the latter 
are mefttioned again under new plant. 

iSlri/f.— These repairs consisted in putting in new rowlocks, seatSi and ribs where 
needed, calking, painting, and numbering. 

The cost of launching, pulling out, making the above repairs, and some other cur- 
rent asd miscellaneous repair work of minor importance, is shown in the appendix, 
Exhibit A. 

fard plant. — With a view to economy of time and expense, the yard engines used 
in polling boats on the ways were overhauled and rearranged, for single-line, pulling 
with 1-inch steel cable instead of multi-line pulling with manila rope as heretofore. 
The east yard engines were coupled together so as to work on a single shaft, instead 
of independently as before; they were mounted on a new frame, which was set at 
the east end of the shunting track, and anchored securely. New gears to secure the 
desired speed, and new bed plates and whelks for the two double-barrel capstans 
were provided, also chocks and rollers for leading the cable to them; a reel was 
swnng behind each of them for entailing the cable. The boiler was set off on the 
noi;th side of the track and connected np with the engines; a number of new flues 
were put in the boiler; the yard main was tapped and piped to it for water supply. 
The west engine and boiler, mounted on its old frame, was set off the shunting track 
at the west end on mud sills and anchored there. The barrel of the south capstan 
was reduced in diameter to entail the cable at the same speed as north capstan. 
Conical rollers mounted on stands and placed about 100 feet apart were made, and 
nied for holding the cable off of the ground while in service. It is estimated that 
a saving of $1,500 was effected by this method in launching hulls last spring. 
Nmety-six dead men with li-inch cable fastenings were planted in the yard for use 
in palling boats on the ways. The three-drum steam hoist was set and anchored in 
the yard just west of the storage ways, connected for steam to the mill boiler and 
hoaeed in, for use in overhauling vard tackle and other light pulling about the yard. 
The yard ways were leveled up by shims and shored where necessary. Two car- 
riages for shunting hulls on the way track were rebui-lt, and provided at each end 
with heavy iron tongues for attaching the pulling lines to. Ten of the horse cap- 
stans were practically rebuilt for use in an emergency in pulling boats on the ways. 
The river end of the suction pipe for the mill supply was protected by driving four 
clusters of three piles each in the river; the pipe was boxed in and swung from a 
platform supported by the piles. 

A shed extension, 11 by 17 feet, was built on the north end of the blacksmith shop 
to afford room for another fire; the three forges were connected by galvanized-iron 
blast pipe and fittings to the fan in the mill. Two rooms were partitioned off and 
floored in the storage shed to the south of the quarters, one for storing pipe fittings, 
the other for invoicing and sorting property. Two pits, 8 by 10 by 10 feet deep, 
were dus for cesspools, to the south of the quarters. 

The old ice house (13 feet square and 20 feet high) was removed from the south- 
east part of the yard and set on the south side of the Government spur track near 
the mill; a now bottom was put in it, and, for a time, it was used simply for the 
storage of ice ; in April it was altered for use as a cold-st<5rage room for meats. Its 
roof was newly canvassed and the entire house painted. A large ice box at the 
quarters was rearranged in the same way. An old ice box (6 by 10 by 8 feet high) 
that bad been in disuse for several years was repaired, for use in carrying ice and 
meats to the brush parties ; it was newly ceiled inside and out and set on a frame 
with dollies, so as to be readily moved from one barge to another. 

The floor of the kitchen at the quarters was covered with 1^ by 6 inch decking 
and calked to protect the office room below from damage by scrubbing water leaking 
through. 

The steam saw and planing mill was kept in operation continuously fVoni October 
1 to date, and no repairs of moment were necessary. The sliafting was lined up, the 
steam engine was anchored more securely, and the house painted outside. 

A large number of wheelbarrows and purchase blocks were extensively repaired. 
Small tools of all kinds were repaired. 

The cost of the work under neading of ** Yard plant'' is shown in the appendix. 
Exhibit A. 

The following work was done b^ direction of the secretary of the Commission : 
A barge 20 by ^ feet was given slight repairs, calked and launched, and equipped 
with a steam pile-driving apparatus for use in revetment construction in the vicinity 
of Pryors Mill, on the Gasconade River. The cost of the work ($J)8.12) was charged 
to the appropriation for improving the Gasconade River. By direction of the secre- 
tary, survey quarter boat No. 8 was provided with an ice box. the roof covered with 
new cauvaa and given three coats of paiut and sand; the cabin painted inside and 
oat; the hull calked, and some minor repairs made. The cost of this work ($151.60) 
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was charged to the allotment for surveys, gauges, physical data, and publications. 
There was also an expense of $16.85 incurred, by direction of the secretary, in trans- 
ferring property pertaining to the improvement of the Gasconade River to the boat 
yard at Gasconade. This item was charged to the appropriation for improving the 
Gasconade River. 

NEW PLANT. 

The constrnotion of the new steamers AtalantUf Artthusa, and TheiUf begun daring 
the previous fiscal year, was finished. The first two were referred to in last year's 
report as the stern- wheel tenders. The Jtalanta was practically finished and turned 
over to Division Engineer Samuel H. Yonge on November 9, 1894. The Aretkv^aa 
was finished and outfitted, and after a satisfactory trial trip November 21 was put 
in commission. The work done on them may be briefly stated as follows : The^tern- 
wheels Were built, the pitmans gotten out, and iron stack knees built, of channels, 
angles, and plates; rudders were hung, tillers put on and counected to pilot wheels; 
kevils, jack staff, coal bunkers, side curtains of canvas, and a sheet-iron bulkhead for 
protection of boiler were put in; side hand capstans were set, boiler feed-water 
pumps and steam capstans were placed, piped, and fitted ; the engines lined, cleaned, 
and coupled up. The exposed parts of the boiler on the Arethusa and its fittings 
were covered with asbestus cement; all steam piping and fittings were covered with 
magnesia steam covering. Her performance while in service during the winter of 
1894 indicated the advisability of the following changes, which were made, viz : A new 
setof five-eighths-iuch cut-ofi^ cams were put on; the cam rods were made heavier; 
the reversing ^ear was changed to a more convenient position ; blow-off valves at the 
mud drums of regular steamboat pattern were substituted for those of the ordi- 
nary pattern at first furnished; the valve levers and lifters were ridered for more 
favorable action, as suggested by steam-indicator cards; a blower was put on, and 
several ad^justments made in the orifices of the blast nozzles; three knuckle chains 
were put in the hull under the engine room. She has been in constant service on 
this division since the 8th of March and has proven to be an invaluable addition 
to the fleet. 

Besides the building of bunks, lockers, ice box, closet, and stairways forward and 
aft, the work of completing the construction of the steamer I'heiis was confined to 
placing piping and fitting up her boiler, steam capstan, feed-water pnui]>, engines, 
and wheels. The exposed parts of the boiler and its fittings were covered with 
asbestuf) cement ; all other steam fittings and pipings were covered with magnesia 
steam coverings. She was finished and outfitted, and after a trial trip March 17 
was put in commission. It soon developed, however, that her engine timbers were t<»o 
light. She was pulled out on the ways, her engines taken down, heavier engine 
timbers (9 by 15 inches) and twelve additional floor timbers put in, and, after set- 
ting up the engines, again launched, on the 22d of April. These changes afforded the 
desired rigidity of floor, but the pedestals proved to be too light. Fore and aft chains 
from the pedestals to the engine timbers remedied the trouble to some extent, but it 
is thought that new pedastals, of somewhat different design and much heavier, will 
have to be substituted for those now on her before anything like the full power of 
the engines can be used with safety. 

Three skiffs were built during the fiscal year; one of thorn, 26 feet long, for the 
tow boat Alert; auother, 22 feet long, for use of survey party, and the third, a 
clinker-built skiff 14 feet long, for the Thetis. 

Thirty -eight new bilge pumps were made for use on barges. Twenty-four folding 
chairs, of oak, with canvas bottoms, were made for the steamers. 

A single-track railway of 21^-inch gauge, supported on piles, was built in the yard 
west of the mill and equipped for use in transferring coal from cars on the spur track 
of the Missouri Pacific Railway to floating plant. The car has a capacity of 1 ton 
of coal. It dumps automatically on both sides at once and at any desired point. It is 
moved back and forth over the track by means of a cable operated by a steam winch 
at the loading end of the track. The length of the track is 310 feet. At the river 
end the coal is dumped into a chute, the upper part of which is fixed, and brings the 
coal to a central discharge into a swinging iron chute, whence it pay be delivered in 
rows on barges or into the coal bunkers of steamers or other floating'plant at various 
stages of the river. Thirty piles, in clusters of three, were driven in the river on 
a line parallel with the shore, to act as fenders for the hulls while being loaded. It 
has been in successful operation now for two months and has about P^id for itself 
in the saving eflected in the cost of handling coal. The construction of a two-wired 
telephone line from the boat yard at Gasconade to Chamois, 13.37 miles, was begun 
October 18. It was finished and put in operation November 14. Subsequently it 
was extended to the field office at the head of Chamois Bend, about 2 miles farther. 
The cost of the new plant described above is shown in the appendix, Exhibit B. 
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REVETMENT REPAIRS. 

Ga$eonade boat yard. — ^The boat-yard revetment was coDstructed in the Bnmmer of 
1893 during a high stage of river. For a distance of about 1,200 feet from its head 
downatream the mattress was laid on a bench, submerged at that time from 2 to 4 
feet. This bench in some places was nearly the width of the mattress, so that when 
the river fell below S. L. W. the outer edge of it was exposed in places; and, as it 
was thought desirable to hold the shore line out there, it was proposed to widen the 
revetment by the construction of a mattress, joined onto the old one and extending 
40 feet beyond S. L. W. 

Work was begun with a small party November 1. After consultation with you 
three days later it was decided to oe unnecessary to construct all of the work that 
fall, and but 521 linear feet of mattress was woven, extending from appoint 130 feet 
above the old revetment. The work was finished November 27. The materials used 
were procured by hired labor; the rock ballast (1,110 cubic yards) was quarried from 
Keiths Rock, reducing the average height of the latter to about that of S. L. \V. 

For a week, ending November 4, the quarry force operated in the old Gasconade 
Hiver quarry and produced about 300 cubic yards of oallast; but that river fell to 
such a stage that the quarry could not be reached by boats. The ballast is still 
there. The cost of this work is shown in the appendix. Exhibit C. 

DIKE REPAIRS. 

At the time when the project was being prepared (the fall of 1894) an inspection 
of the dikes constructed in 1893 showed them to be in need of no repairs, except that 
the curtain poles were broken or missing in places. The estimates provided only 
for that work in an item of $150. When the repairs were undertaken, in the follow- 
ing spring, after the dike had been again exposed to the action of ice. it was 
found that a few piles and braces were broken or missing. A small party was engaged 
in that work from March 14 to 28. Oue thousand four hundred and thirty-eight cur- 
tain poles were expended in patching the curtains on Dikes II, IV, VII, VIII, IX, X, 
XI, and XII. Two piles were driven at the outer end on the upper corner of each of 
Dikes VII, IX, and XI, to reenforce them; three other piles were driven in Dike IX 
to replace those broken. A number of broken and missing wales and braces were 
replaced and some extra lashings of three-eighths-inch strand used where it seemed 
advisable. This work put all of the dike in excellent condition. The expense 
involved is shown in the appendix, Exhibit D. 

REVETMENT CONSTRUCTION. 

Chanma Bend {see PL /, E'-F). — A bar growth some 4,000 feet in length, and sep- 
arated from the main bank at low water by a narrow, shallow thread of water, 
divides Chamois Bend into three sections, which are referred to below as the upper, 
middle or bar section, and lower section. 

There was time only in the fall for the revetment of the upper section. This work 
was begun October 17, 1894, and linished January 30, 1895. The head of the revet- 
ment rests at the point £', and extended downstream 5,055 feet to point £". The 
point £, originally intended for the head of the work, was masked by a shoal bar, 
making it inaccessible to floating plant. It is thought that the works now in prog- 
ress of construction in the reach above will insure the revetment against loss by 
flanking. Hydraulic graders Nos. 1 and 2 and pile-sinker machine boat No. 12, the 
latter equipped as a grader, were in service as follows: No. 1 for forty days, No. 2 
for forty-one days, and No. 12 for lifteen days; 5,055 linear feet of bank, containing 
58,221 cubic yards of earth, was graded to an average slope of 3 on 1. 

Mattress weaving was begun October 22 with two parties. ^ third party was 
pnt in service one week later. Their work was finished November 14, 16, and 17, 
respectively, having woven in all 5,155 linear feet, or 489,636 square feet, of mattress, 
including two laps. The driving of anchorage piling was begun October 29 and 
finished November 19. Four hundred and eighty-two white oak piles were driven 10 
feet apart along the water's edge to an average penetration of 19.73 feet. The dis- 
tribution of rock ballast on the mattress and bank was begun October 22 and finished 
January 29; 18,437 cubic yards of rock was thus expended, an average of 3,647 cubic 
yards per linear foot of bank protected. Of this amount 1.428 cubic yards per linear 
foot was put on the work below S. L. W. and 2.219 cubic yards above. 

When revetment construction was resumed in the spring the stage of river was so 
low that the middle of bar section was inaceesnihle to iloating plant. The start, 
therefore, was made at the head of the lower section, just under the bar. The revet- 
ment of this section from point F' (PI. I) upstream, 5,210 linear feet, was acoom- 
plished between March 17 and May 28. 
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Bank grading was begun Mareh 16 with hydranlio grader No. 1 and was finished 
April 20. Qraders Nos. 2, 1, 12, and S were pat in service March 20, 22, 25, and 27, 
respectively; 5,210 linear feet of bank, containing 81,840 cubic yards of earth, was 
graded to an average slope of 3 on 1. The bed of Greasy Creek at a point 2,000 feet 
(measured along the revetment) above the month was so close to the shore line of 
the river that a new mouth for it was made there by grading throngh the interven- 
iug bank and throwing a levee across the old bed on the Tower side. This lev^e 
was built to an elevation 2^ feet above S. H. W. and revetted. 

Mattress weaving was begun March 19, with one party, and finished April 24. 
The second, third, ^urth, and fifth parties were pat in service on the 25th, 26tJ], 27 tb, 
and 30th, respectively, of the same month. Five thousand foor hundred and tiiirty- 
two linear feet, or 606,827 square feet, of mattress was woven, including four laps. 
The distribution of rock ballast on the mattress and bank was begun March 27 and 
finished May 28. During the April rise, which occurred while work in the lower 
section was in pro^^ress, an effort was made to revet the bar section ; but the rise 
was so small and of snch short duration that the floating plant had to be withdrawn 
on April 22 before either the grading or mattress work had been finished. On June 
10, the river having attained a stage that afforded the necessary depth of water in 
the chute, operatious in the bar section were resumed with two mattress parties. A 
third party began work on Jane 12. Two hydraulic graders were put in service 
there on June 12 and a third grader on June 20. The former work was finished on 
June 15, the latter on June 25. The total length of bank graded in the bar section 
was 4,365 feet, containing 22,733 cubic yards of earth. Four thousand five hundred 
and six linear feet, or 453,761 square feet, of mattress, including seven laps, was 
woven. The revetment from £' to F', a distance of 14,630 feet, is now continuous, 
and is completed, except in that portion described as the bar section, from £" down 
4,365 feet, which requires the distribution of 8,000 cubic yards of rock on the mat- 
tress and bank, at an estimated cost of $10,500. The stage of river permitting, this 
work will be completed by July 20. 

The cost of the Chamois Bend revetment to date is shown on the appendix, 
Exhibit £. 

St, Aubert Bend (see PI, /. A'-B'). — The revetment of this bend was begun April 22 
at the point A' instead of at A, as originally projected, because of the shore bar 
which covers the latter. It was carried downstream 11,500 feet to the point B' and 
stopped there to allow the bank to cut back to the line of the proposed shore. The 
work is still in* progress, requiring the distribution of 7,250 cubic yards of ballast 
on the upper baok to complete it. 

Bank grading was begun April 22, with three hydraulic graders, and finished June 
8. Two other graders, making five in all, were in service for the greater portion of 
the time. Four thousand five nundred linear feet of bank was graded to an average 
slope of 2^ on 1 ; 5,700 linear feet to an average slope of 3 on 1 ; and 1,200 linear feet 
was graded flat, to the water's surface. The latter was done in removing the nar- 
row strip of land that separated the Missouri River from Middle River, for a distance 
of 1,120 feet above the mouth of the latter. In this way the mouth of Middle River 
was carried upstream that distance. The total quantity of earth removed by jet in 
St. Aubert Bend was 139,745 cubic yards. 

Weaving mattress was begun with one party April 23 and finished June 9, The 
second, third, and fourth parties began weaving April 24, 25, and May 4, respectively. 
A fifth party, equipped with the small mattress boat, was in service from May 17 to 
June 9, weaving mattress from a point on the left bank of Middle River, 100 feet 
above its new mouth, down to the old mouth ; and in extending the mattress around 
the point of the south bank of Middle River at its mouth. In all, 12,244 linear feet, 
or 1,379,334 square feet, of mattress, including six laps, was woven. The distribu- 
tion of rock ballast on mattress and bank was begun April 30 and continued to 
date; 27,584 cubic yards have been thus expended, completing 7,900 linear feet of 
revetment; the balance of the bank has been ballasted to various heights, being 
kept above the water surface all along. It will average about 8 feet above S. L. W., 
and, as previously stated, will require the distribution of an estimated amount of 
7,260 cubic yards of ballast at an estimated cost of $10,000 to complete it. This will 
be accomplished by August 5. 

A bill of cost of this work to date is shown in the appendix. Exhibit F. 

St, Aubert Island {see PI, i, C-D). — ^As has been stated, this work, although 
approved by the Commission, was not provided for bv the allotment current at tne 
time at which it was begun. It was provided for, however, in the allotment of 
$610,000 now current for systematic improvement in first reach. In accordance with 
your instructions, given on May 23, work was begun four days later and is still in 
progress. The bank for the entire distance covered by the proposed revetment 
was so covered with undergrowth and drift that it was necessary to clear it up 
before the hydraulic graders could be put to work. A force of twenty-three men was 
occupied in this way from May 27 to June 7. Bank grading was begun with one 
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grader May 31 and finiBhed Jniie 27 ; four otlier graders were put iu service as fol- 
lows: Jane 1, 3,4, and 8; 5,028 linear feet of bank, containing §3;796 cnbio yards of 
earth, was graded to an average slope of 3 ou 1. 

Weaving mattress was begun with one party June 10; a second partv began work 
June 17. ^oth parties are now in service, having woven to date 2,930 linear feet, or 
315,280 square feet, of mattress. The distribution of rock ballast up to this date has 
been cM>nfined to sinking the mattress; 834 cubic yards have been thus expended. 
The total cost of this work to date is $9; 100. 60. 

The specifications which govern the construction of the revetments above reported 
differed from those used on previous works in the following details, viz : Anchorage 
piles were used only in the upper section of Chamois £nd; the use of l^-inch 
second-hand car cable in the outside selvage and for transversals was abandoned: 
doable (two parts) three-eighths-inch galvanized-steel strand for longitudinals and 
transversals were used, the former spaced 15 feet apart in pairs, beginning 5 feet in 
from the outer selvage of the mat. the latter spaced 10 feet apart in pairs and 
extending from the outer longitudinal to stone deadmen on the bank. One of the 
strands of each pair of longitudinals and transversals was kept underneath the mat- 
tress and the other on top ; they were brought together and lock twisted at every 
intersection of lonjo^itudinals with transversals; the bank grading was done, either 
partially or comp&tely, in advance of the mattress; the shore edge of the latter 
rested well up on the slope be von d the fore shore formed by the talus f^om grading: 
the bank above tlie water surface was first paved with rock weighing from 20 to 100 
pounds each, beginnin|^ at the top of the grade, at an elevation 2| feet above S.H. W. 
and working down, with the rock on edge usually, tb give a thickness of about 10 
inches. This paving was then covered with fine spa wis of rock, to a depth of 3 to 6 
inches. 

In the St. Aubert Bend work, the bank mat was first covered with fine rock spawls 
to fill the interstices or meshes formed in weaving. Near the head of this work, for 
a length of about 1,200 feet, no paving rock was used on the upper bank ; it was 
covered with spawls to a depth of 10 to 14 inches. 

PROCURING CONSTRUCTION MATERIAL. 

The brush and rock used in the above works were procured by hired labor. Three 
brush parties were organized and put in the field on October 17, 18, and 28, respec- 
tively. They were in service until November 13, when, having procured 3,414.5 cords 
of brush, the quantity needed for the fall work, they were disbanded. 

On February 9 a small party was organized and put in the field for the purpose of 
getting brush out to steamboat landings in advance of the opening of navigation 
so that no delay for want of brush would occur when active operations were resumed. 
They were given a quarter boat March 11. A loading ])artv was sent out March 9 
to load the brush then ready, and another party was put in the field prepared to cut, 
bind, haul, and barge brush. One of these parties is still in service; the other was 
laid off May 24. 

The total quantity of brush cut and bound to date is 19,248.9 cords. Of this quan- 
tity 19,068.9 cords were barged and 18,146.2 cords delivered on barges on the works 
at points of expenditure. A very small portion of it was procured m the immediate 
vicinity of the works, but the major portion came f^m points down the river — some 
of it from Gumbo, Mo., which is about 90 miles below the upper works. 

A quarry site was selected in the bluff immediately south of the head of the Cham- 
ois revetment and arrangements made with the owner for quarry privilege and 
road right of way, the consideration being the payment by the Government of 1 
cent per cubic yard of rock ballast removed. Operations began October 23 and 
baA'e Deen continued to date, with only such interruptions as were incident to inclem- 
ent weather. The total product of the quarry to June 30 is 67,882 cubic yards of 
rock ballast; the average output per working day was 326.04 cubic yards. During 
the winter, while expenditures of^rock were very small or entirely suspended, the 
rock was hauled to tne river bank and stored, and by the time navigation opened 
in the spring 19,435 cubic yards had been thus accumulated. Had it not been for 
this source or supply the amount of revetment constructed would have been greatly 
curtailed, as the quarry could not possibly have supplied sufiicient ballast to keep 
pace with the mattress work. The haul from the quarry to the river bank is 3,800 
feet ; the average haul of the stored rock is 5,800 feet. 

TOWBOAT SERVICE. 

The following steamers were in service during the fiscal year handling plant, con- 
struction materials, supplies, etc. : The U. S. steamer Alert f from March 22, 1895, to 
date — her work was confined very largely to towing barges loaded with brush from 
the brush patches to the works ; the U. S. steamer Aretkuaa was in service f^om 
November 21 to December 30, 1894, and from March 8, 1895, to date ; the U. S. steamer 
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Sabrina from October 16 to November 23, 1894, and from March 31, 1895, to date; the 
U.S. steamer TAe/i« from March 17 to March 31, and from April 25 to date; the 
steamer Gasconade, owned by the Hermann Ferry and Packet Company, was hired 
on October 17, and was in service until November 20, 1894. 

By your direction the following bill of dike materials was loaded on barges at the 
Gaaconade yard for transportation to the Osage division for use there : 

Lumber and piling : 

White oak piling, 30 feet to 55 feet long pieces.. 1,966 

Pine lumber, 4 by 8 inches by 22 feet do 1,215 

Pine lumber, 6 by 8 inches by 12 feet do 100 

Bolts and washers: 

Screw bolts, f by 21 inches pounds.. 5,000 

Screw bolts, I by 19 inches do 3,000 

Drift bolts, | bv 15 inches do.... 4,000 

Plate washers, || inch do 400 

The expense involved in this work, $902.96, was charged to the allotment for sys- 
tematic improvement in first reach. 

SURVEY WORK. 

A shore-line survey of the river from the mouth of the Auxvasse River to the foot 
of Chamois Bend, a distance of 24,000 feet, was made September 20 to 2i) in order 
to determine changes which had occurred since October, 1893, the date of the survey 
upon which the approved project had been based. When active operations were in 
progress the survey work was performed by a party organized as follows : A chief of 
party, who performed the instrumental work in the field and platted the notes in 
the office; four men, at a salary of $35 per month each, as skiffmen, rodsmen, and 
axmen, and who reported to some of the foremen of construction parties when not on 
survey duty; and occasionally, when taking soundings, two extra men were detailed 
from the laborers on oneof the construction parties. Between November 1 and Decem- 
ber 6 a hydrographic survey from the head of Chamois Reach to Little Tavern Creek 
was made. Nine tertiary triangulation stations based on secondary line Chamois- 
Portland and connecting with the triangulation of 1893 were located and occupied. 
Dependent upon this triangulation a stt^ia survey was made, covering 26^^ miles of 
shore line and 23 miles of bar line. Permanent ranges Nos. 233 to 272, inclusive, on 
the reach from St. Aubert Island to Little Tavern Creek, were located ; ranges 178 
to 185 and 214 to 272, inclusive, we're sounded. During the month of May tuirtcen 
tertiary triangulation stations based on the secondary line Chamois-8t. Aubert and 
extending from Chamois Bend to the head of St. Aubert Bend were located and 
occupied. 

May 20, 21, the ranges 232 to 214, inclusive, and range 185 were resounded. Just 
in advance of the construction parties the survey party staked off the work in 100- 
foot sections, established the elevation of each stake with reference to St. Louis 
City Directrix, and sounded partial sections of the river on lines normal to the fiow 
from each of the stakes. After the mattress had been woven and sunk these sections 
were resounded. In this way the position of the mattress was ascertained, and if 
it appeared that the mattress was not entirely down at any point directions were 
given for additional ballast. After the upper bank had been graded the survey party 
established a grade line at an elevation of 2^ feet above 8. H. W. for the upper limit 
of the bank ballast. All of the dikes proposed for the next fiscal year, 14 in num- 
ber, were located in the field and their sites marked by signboards. An inclined 
gauge was established on the Chamois revetment in the lower section and read twice 
daily. All of the shore lines and hydrographic work described above was platted in 
the office. The cost of this work was $1,316. 46. 

MISCELLANEOUS. 

One of the marked incidents of the year was the appearance on the work, April 1, 
of a case of varioloid in the person of Isaiah Boston, a colored cook on one of the con- 
struction quarter boats. At the time there were 831 men in service on the division 
and a general stampede was threatened for several days. The services of a physician 
were engaged at once, and a second physician was in consultation April 3 and 4. All 
customary precautionary measures were taken at once to prevent the disease from 
spreading. The patient and those who had been especially exposed were promptly 
isolated, the former in a quarter boat on an ishmd, the latter in a quarter boat below 
the work; all quarters were thoroughly and repeatedly disinfected by fumigation 
and washings ; all employees then on the work and those who were engaged subse- 
quently were vaccinated. The patient died from the disease April 8. No new oases 
developed on the works. The immediate result of the appearance of the disease 
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was the loss of 75 men from fear of contagioii. A lar^e number left later on for the 
same reason from a disinclination to submit to vaccination. Besides the loss of men 
the -work suffered in many ways from the limitations and restrictions necessarily 
placed upon comMspondence, movements of plant and parties, etc. 

The total number of 292,372 meals "were served on the works during the year, at 
an exx>en6e for labor, stores, and supplies of $36,053.67, or an average of 11^ cents 
per meal. During the months of April, May, and June 181,048 meals were served, at 
an average cost of llf cents per meal. The greatest number of employees engaged 
on the work at any one time was 1,009; of this number 218 were not famished sub- 
sistence. 

A difference of 40 cents per day, or $15 per mouth, was made in the rate of wages 
paid on account of subsistence. Unskilled labor was paid at the rate of $1.10 per 
day and subsistence, or $1.50 per day without subsistence. 

On March 22, as the U. S. towboat Alert was going upstream with mattress boats 
Nos. 2 and 6 in tow the latter, which was on the outside, ran onto a ** blind break,'' 
which made a large hole in her rake. The hull filled with water very rapidly and 
all efforts to stop or check it proved useless. It was run over to the bar and 
CTounded, the capstans were taken off, and she was then abandoned by the steamer. 
On the following morning the wreck was visited and, it being concluded that it 
woald not pay to raise the hull, measures were taken to have it dismantled of such 
timbers, irons, etc., as the expense of renfioval would warrant. This work was in 
progress when a rise in the river covered it. 

In accordance with the instructions contained in your letter of April 20 projects 
and estimates of costs, accompanied by a map, were prepared and submitted under 
date of May 15 for the complete improvement of the Gasconade division and for the 
expenditure daring the fiscal year ending Jane 30, 1896, of an allotment of $300,000. 
By your direction the latter project was revised for an expenditure of $305,000 and 
submitted June 15. The project provided for the construction during the next fis- 
cal year of the following works (see pi. 1) : Dikes 1 A, 3 A, 5 A, 7 A, 9 A, revetment 
C-D, Dikes 20 A, 22 A, 26 A, 28 A, 14, 22, 24, 26, and 28. The revetment C-D, now 
in progress of construction, will be pushed to completion as rapidly as possible. 
The construction of the dikes will be undertaken as soon as the materials can be 
secured. 

Before closing I desire to acknowledge the support afforded me by my assistants as 
well as the spirit of cooperation and interest manifested in general by the employees 
of the Gasconade divisiou. 

Very respectfully, your obedient servant, S. Waters Fox, 

Division Engineer. 

Lieut. Col. Chas. R. Sutbr, 

Carpi of Engineer a j U. 8. A,j 

Preiident Missouri River Commission. 



Exhibit A. 
Care, repair, and alt^ation of plant, 1894 and 1895. 



Care of plant: 

Watchiug 

Pulling oul (34 hnlls) 

Lanncbing (108 hulls) 

Cleaning, sorting, and storing. 



Total. 



Repairs imd alteration of plant : 

Floating plant 

Yard p&nt 

Cnirent miscellaneoii s repairs . 
Alterations to plant 



Total 

Grand total 



Labor. 



$8, 691. 35 

1,636.00 

3, 156. 71 

607.40 



25. 798. 23 

3, 514. 77 

1.047.73 

206.60 



Subsist- 
ence. 



$2, 913. 77 
481.60 
994.30 
283. 05 



14,181.46 1 4,672.72 



4,261.33 

691. 31 

99.85 

41.18 



30,567.33 i 5,093.67 



Supplies. 



$154. 56 

79.35 

308.40 

9.50 



551.81 



Materials. 



$12. 402. 01 

455.40 

55.25 



12,912.66 



Cost in 
item. 



$11. 759. 68 
2,496. 95 
4,459.41 
989.95 



19,405.99 



42,461.57 

4,661.48 

1,202.83 

247.78 



48, 573. 66 



67, 079. 65 
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Exmurr B. 
Ksw plami. 



Steam tondera Arethn w and Atalanta 

Steam tender Thetis 

Sinffle'track tramway for ooal 

Skiff for sarrey party, 22 feet long 

Bkift for towboat Alert26 feet loos 

Yawl for steam tender Thetis, 14 feet long 
Constmction of telephone line 

Total 



Labor. 



$3,4Si.74 

2,232.19 

308.20 

37.25 

109.92 

77.60 

412.12 



6, ML 92 



Subsiet- 
enoe. 



9881.01 

380.69 

48.73 

e.68 

18.96 

13.67 



1.100.54 



Mate- 
rials. 



$553.90 

883.09 

480.38 

28.05 

28.13 

20.70 

305.47 



8,294.72 



Si4>plJes. 



$34.03 
64.28 



98.31 



Co 
it 



$4, 
3, 



10. 



Exhibit C. 
Bill of eo9i of ropoirs to vwetmmi at Otueonade boat yard, GaMonade, Mo., 1894 



Glassifloation and extent. 



Co 
it 




Procuring 819 oords of brash : 

Btompage 

Bindmgwiie 

Labor, entting, binding, hauling, barging •'•- 

Subsistence 

Tdwage to points of expenditure 

Total cost, at $1.72 per cord delivered on work 

Procuring 1,110 cubic yards of rook from Keiths Rock : 

_ _. andbiurging 

Subsistence .' 

Towage to points of expenditure 

Total coat, at 80 cents per cubic yard delivered on work — 

Procuring 270 cubic yards of rook at Gasconade River quarry : 

Supplies 

Labor, quarrying 

Subsistence , 

• « 

Total cost, at 81 cents per cubic yard in quarry 

Grading bank 521 linear feet, or 2,086 cubic yards of earth : 

Labor 

Subsistence 

Supplies , 

Total cost, at lO^ cents per cubic yard of earth 

Gcmatmotion of mattress 521 Unear feet, or 88,392 square feet: 

Labor, weaving, and anchoring 

Subsistence 

flinch strand, 4,590 pounds ,. 

' Total cost, at 1.8 cents per square foot 

Patching old mattress : 

Labor 

Subsistence < 

Total cost 

Ballasting mattress and bsak (1,110 cubic yards of ballast) 521 linear feet of revetment: 

Labor 

Subsistenoe % 

Totalcost, at 29.4 cents per ouUe yard 

Grand total « 

« 
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Exhibit D. 
BUI of co9t of repairs to IHke$ II, IV, VII, VIII, IX, X, and XL 



Materiala and labor. 



lUtMiala: 

(wbiteotkplUng « 

m feet, B.M.,pin6 wales and braces 

201 pounds i-inch strand 

a» bolts 

81 vashers 

SOO spikes .- 

Totsl 

Libor: 

DriTiBg piling, proooringand placing 1,438 oartain poles, placing and lashing new 
wsles and braces > 

Totd 



Cost in 
item. 



$48.00 
4.25 
6.17 
2.57 
.10 
1.00 



01. 



233.75 



206.44 



Exhibit E. 
BiUofcoH of 14,690 linear feet of incomplete revetment in Chamois Bend, 1894 and 1895, 



Classification and extent. 



'^onirijig 8,718 cords of bmsh : 

StniBjpage 

BiBd&gwire. 8,718 jpoands 

Libor, ontting, binding, and barging. 

Subsistence. 

I'l^wage to points ef ezpendHare 



Total cost delivered on works, at $1.07 per eord 

^^vcving 87,401 coble yards of rook ballast: 

QnsRy privilege 

Qasrry supplies. 



J;*for, quairying, haoling, and barging 
£Qb«ietcnoe 



Towage to points of expenditure 

Total cost delivered on works, at W^ cents per cuUc yard. 



Cost in 
item. 



$732.31 

181. 61 

8,847.98 

2,445.53 

2,554.9B 



14,502.42 



874.01 

1,158.00 

84,567.37 

608.07 

003.38 



^'^JteE bank 14,030 linear 1^ containing 182,7M cnlio yards of earth : 

***bor 

gnbaiatence 

S'»PpUes 



^otal cost, at 2 cents per cubic yard . 



^T ^^ levee at Greasy Creek, containing 788 cubic yards of earth : 

S*Wr 

***^istence 



^otal coat of levee, at 10 cento per cubic yard. 



iCtSon of mattress 15,098 linear feet, or 1,560,224 square feet : 



^i^oh strand, 180,079 pounds. 

T?^& white oak, 482 sticks. 25 feet long * . 



*'* p or, weaving, and anchoring to bank 

g^baiJtenoe..:. 7 

^^PpUes (wood, coal, and oils) 



^otal cost, at li cents per square foot 



^^^<^g mattress and bank (incomplete), 37,401 cubic yards placed to June 30, 1896: 

^hsisteBoeJJjr"IIJJIIJ,IIJII"JIIJJ!JJ!IJ!J!!!!!l!!!!J!i!!JJ'!!!!!!!!ll'!'J^J"! 



«^^Total cost of placing, at 23| cento per cubic yard 

^^'wage, movliig construction parties, their plant and supplies 

-^j^Total coot of 14,080 linear feet of revetment to June 30, 1895 

^^^'bated cost for completion, procuring, and placing 8,000 cubic yards of rock ballast. . . ^. 



37, 206. 43 



2,132.81 
674.73 
055.37 



8,302.91 



119.39 
7.74 



127.13 



4.882.17 

1,192.05 

10,703.06 

3,802.90 

86.30 



20,077.49 



0,970.21 
1,750.53 



8, 732. 74 
2,400.77 



87,069.89 
10,500.00 



* Anchor piling were used in 6,066 linear feet of this revetment. 
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Exhibit F. 
BUI of 0091 of 11,500 linear feet of incomplete revetment in St. Auhert Jiend^ 1895. 



Claaalfication and extent. 



Procurinii: 7,262 corda of bmah : 

Stumpage 

Binding wire, 7,202 ponnda 

Labor, catting, binaing, and barging. 
Snbsiatenoe 



$72«l! 
206.1 
7, 286. J 
1.882J 
Towage to pointa of expenditure , 5.661.1 



Cost in 
item. 



Total cost delivered on works. 12.17 per oord ; 15,763.; 



Procuring 27,584 cubic yards of rock ballast: 

Quarry pririlege . .« 

Quarry supplies 



275. t 

Ui.t 

Labor^ quarrying, banling, and barging 24, 963.5 



Subsistence 

Towage to pointa of expenditure 



Total cost delivered on work, at $1.06 per eubio yard. 



Grading bank 11,385 linear feet, containing 140,120 cubic yards of eartb : 
Labor 



Subsistence 
Supplies.... 



1,007.0 
2,227.9 



29,418.8: 



1,S60.7( 
435.0 
483.14 



Total coat, atl| cents per cubic yard < 2,479.4' 



Construction of mattress 12,244 linear feet, or 1.379.234 square feet: 



tinch strand, 154,029 pounds 
abor, weaving and anchoring to bank 
Subsistence 



Total coat, at 1.16 cents per square foot. 



Ballasting mattress and bank (incomplete), 27,5g4 cubic yards placed to June 30, 1895: 
Labor 



Subsistence 

Total cost of placing, at 19.8 cents per cubic yard. 



Towage, moving construction parties, their plant and supplies 

Total cost of 11,500 linear fiy>t of revetment to June»0, 1895 

Estimated cost of completion, procuring, and placing 7,250 cubic yards of rock ballast. . 



3,958.S 
8,756.1 
3,335.^ 



16,050. 



3,923. 
1,543. 



5,46B. 



1.664.. 
70,843 
10,000- 



Statement of Ii4ibiliiie8 incurred under allotment for eyatematic improvement infiret rea^ 
on account of improvement in Gasconade division, for each month of the fiscal year epfl 
ifi^ June 30, 1895. 





Labor. 


Construc- 
tion 
material. 


PUnt 
material. 


Plant 
pur- 
chased. 

$217.00 


Subsist- 
ence Supplies, 
stores. 


Sun- 
dries. 


Total] 


Konth. 


Adminis- 
tration. 


All other 
items. 


each. 
montS:: 


July 

August 

September.. 

October 

November.. 
December . . 

January 

February. . 

Mawh 

April 

May 

June 


$527.50 
340.00 
621.33 
1. 504. 92 
1, 727. 28 
1,561.50 
1, 543. 33 
1, 706. 17 
1,785.33 
2, 020. 33 
2,407.67 
1,417.40 


$120.65 

290.62 

836.34 

•12,832.57 

•21,529.99 

14. 120. 72 

13,212.15 

15, 300. 31 

22, 996. 77 

31,796.16 

33. 6:{3. 74 

29,004.44 






$143.54 $6.18 

144.07 143.54 

504.77 1 103.02 

2,325.47 1 654.84 

3,455.42 1,088.28 

340.06 ! 1,249.79 

231. 28 1 219. 97 

767.41 1 1,653.96 

2,674.98 ; 1,161.97 

5,782.37 i 1,748.22 

5. 592. 74 2, 332. 99 

5,983.21 1,889.17 


$76*30' 
30.31 
18.50 
72. 74 
37.05 
29.10 

107. 11 
64.35 

109.80 
91.17 


$1, 514 






91^' 








2,141'i 


$6,398.92 
2, 711. 32 
84.02 
205.37 
1, 879. 16 
1,215.17 
1, 152. 94 
1, 076. 16 
3,462.44 


$1, 302. 29 

576. 72 

1,094.14 

273. 09 

1,664.16 

1, 027. 79 

803.07 

334.28 

186.54 


1,031.18 

1,744.86 

57.48 

92.95 

201. 17 

1,544.74 

459.11 

288.71 

555.00 


26,08(^- 
32. 85? - 
18,58(^- 
15,81&^ 
23,201- 
32,51$^ 
.43.82(5^ 
45,76»- 
42,58» 


Total. 


17, 162. 76 


196,174.36 18,185.70 


7,262.04 6,192.20 


27,945.32 12,24L93 


636.43 


285, 80(^ 



•These items include $1,155 for hire of steamer Qtuconade. 

Grand total of liabilities incurred on account of allotment for systematic improvement in 

first reach $285,80(^ 

Less liabilities incurred for labor and subsistence in loading dike-construction materiala, ^^^ 

on account of Osage division SOS- 

Total net expeniliture during the year on account of improvement in Gasconade ^ 

division 284,89* 

Note.— Heducting from the total expenditure of $284,897.78. as shown above, $4,574.76 for UabilJ'^ 
incurred and paid for prior to October 1, 1894, under allotment from appropriation act of March 8il*' 
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ibe cost to date of the r»vetnieiit of St. Anbert Island, which was not provided for in tho snballot- 
ment for Gasconade di^dsion, under act of August It), 1894. amounting to $9,100.60, also the value of 
th9 oonatruction materials and supplies on hand at the end of the year, amounting to $0,427.42, and 
▼hich have been paid for by the said suballotment, a balance of $2^1,785 is arrived at for direct com- 

Sriaon with the expenditures as proposed in approved project of September 6, 1894, amounting to 



Appendix L. 

annual report of mr. thbo. 8choonmaker, assistant engineer. 

Missouri River Commission, 

St. Louis f Mo,, June 30, 1895, 

Sir: The folio wiug report of operations for the improvement of Osage River, 
Missouri, as far as they have come under my supervision during the year, is respect- 
fully Bubmitted : 

It was thought necessary by MaJ. Charles J. Allen (then in charge of the Osage) 
in June, 1894, to have mure boring made to ascertain the character of the materials 
forming the river bottom at the site of Lock No. 1. The work of boring was begun 
on the 15th of June by drilling, with a 2i-iDch drill, inside of. a 3- inch gas pipe. 
The debris from the drill was removed by a sand pump at the end of a hue. The 
pipe was driven by a wooden maul (operated by means of a rope and pulley At the 
top of a derrick erected on the drilling scow) each time when the drill reached 
the bottom of it, and extra lengths of pipe and drill were coupled on as the depth 
increased. The deepest boring was 27.7 feet below river bottom, and the depth 
reached 72.6 feet above the St. Louis Directrix. 

In aU, nine borings were made and a total depth of 170.6 feet bored. The bottom 
wMfouDd to be mostly gravel of rather small size interspersed with thin strata of 
sand and clay, very little clay being encountered. 

No rock was found except that forming the bluff on the right bank of the river, 
and the slope of that under water and river bottom was so steep that it was con- 
sidered impossible, without unwarranted expense, to build both walls of a lock of 
the size proposed with their foundations resting on it. The location of the lock on 
the left bank was not changed. Cross sections were taken there and the necessary 
data obtained for making an estimate of cost. The plans for the lock previously 
proposed were revised to correspond with the latest information, and specifications 
vere written and estimates made in accordance therewith. 

In September, 1894, a line of levels was run from the lock site to the mouth of 
Osage Kiver €6 check tho levels run previously. 

A profile of the river from the lock site to the mouth and down through Osage 
Chute to Bonnets Mill on the Missouri was made, to assist in the determination of 
the proper elevation of the lower miter sill of the lock. In the Osa^e River from 
the lock to the mouth there is no fall at low water, while from the mouth to Bonnets 
Mill there is a fall of 3 feet in about 3 miles. The building of the .dam from Osage 
Point to Dodds Island, shutting off communication between the Osage and the Mis- 
soari, at the mouth of the former, practically makes Osage Chute a part of the Osage 
River. It will be necessary to regulate the low- water channel in this chute by dikes, 
as is done in the Missouri, in order to maintain the proper depth for navigation at 
low water. 

In November, 1894, a plane table survey was made from the lock site to a point 30 
miles up the river, using the maps of previous surveys as a basis, to ascertain the 
Additional area of land which would be overflowed by a high freshet (20.6 feet on 
the gauge) in case a dam was built. 

In the 30 miles thus surveyed the quantity of land overflowed by a freshet of this 
height, with the river in its present unobstructed state, was found to be 3,276 acres, 
And with a dam of the proposed lift of 10^ feet the quantity would be 3,912 acres, 
3u increase of about 20 per cent. Because of this increased area of overflow it would 
B^ni desirable to modify the plan of dam, and instead of the 10^ foot lift full station- 
j^i'y dam to build a dam of lower stationary lift, and to make up the necessary height 
"y the addition of a needle dam on top of the stationary structure. This needle dam 
coQid be raised at times of low water, thus keeping the pool at the proper level, and 
he lowered during high water. 

This construction would avoid the flooding of the additional area of tillable land 
and give some of the benefits to be derived from the construction of a full movable 
^&m like those now in use on the Ohio and Great Kanawha rivers. 

l^y lowering the stationary lift the tendency toward erosion of tho banks below 
the dam will be diminished and boats may pass over it at moderately high stages of 
^ater. As no cofferdam would be needed for this sort of structure the expense would 
^ot be materially greater than for the full-height stationary dam, and would be very 
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much leas than for the full movable dam, as shown by plans and estimatss hereto- 
fore submitted to the Missoati River Commission., 

In April, 1895, three experimental piles were driven at the lock site to further test 
the character of the river bottom. 

The piles were driven with a Cram hammer weighing 5.500 pounds^ with a fiiH of 
2 feet 6 inches. The greatest penetration was 36i feet. Tne penetration to the blow 
was three-qaarters of an inch for the 7 feet between 18 to 25 feet penetration? The 
points of the piles when driven were at an elevation of from 67 to 67.5 feet above 
the St. Louis birectrix. The bottom of th« deepest boring, as before noted, was at 
72.6 feet. 

A delay in the enactment of legislation by the State of Missouri to ^ive the United 
States exclusive Jurisdiction over the land purchased for the look site delayed the 
letting of contracts, but bids for building a portion of the lock were opened May 18, 
1895. 

A contract was made with the lowest bidders, McGee, Kahmann &, Co., of Kansas 
City, Mo. 

I^liminary work has been begun, but the backwater ftom the June rise in the 
Missouri will interfere with active operations for some two weeks or more. 

Plans and specifications for a lock house, office, and outbuildings having been 
prepared, bids for their construction were opened February 21, 1895. 

Tne contract was made with Matthew J. Brennau, but not until March 27, owinff 

to the lack of exclusive Jurisdiction, as above noted. The buildings are completed 

and ready for occupancy. The necessary fencing and walks have been built, and a 

well has been bored by means of the same appliances used in making the test borings. 

Very respectfully, your obedient servant, 

Theo. Schookmaksr. A99Utan% Engineer. 
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AlQfUAL RXPORT OF ME. L. P. BUTLER, ASSISTAlTr Bir<3^INBER. 

Officb Missouri River Commission, 

Si. LouiSy Mo., May SI, 1895. 

Sir : I have the honor to submit the following report on the work of improving 
the Gasconade River at Pryors Mill. Missouri, during the months of March and 
April, 1895 : 

The work to be done at this point was the protection of the bank on jihe west side 
of Pryors Island, where the narrowness of the lower end of the island made danger 
of a cut-off occurring, which would decrease materially the water in the navigable 
channel. 

The estimates for this work were for a revetment of 600 linear feet, based on a 
recommendation made after 'an examination in the spring of 1894. On arriving on 
the ground in 1895 it was decided to attempt to build 760 feet in length at the risk 
of having tiie revetment incompleted as to width. This would allow the taking 
advantage of an irregularity in the shore line of the protection of the upper end of 
the revetment and the extending of the revetment as far down the river as the bank 
was cutting, though not as far up. 

The work of revetting the bank, as set forth in specifications that you gave tome, 
was to consist — 

First. Building a mattress and sinking it close to the shore line. 

Second. Driving piles 4 feet apart through the edge of the mattress next the shore. 

Third. Filling tne space left between the piles and the shore with brush and rock 
ballast. 

Fourth. Grading the bank. 

Fifth. Rocking the ^aded bank. 

A quarry was opened March 18 in the side of the bluff on right bank of river about 
one-half mile above the proposed revetment. The quarry force consisted of one fore- 
man and five laborers. Work at the quarry was continued until noon of March 29, 
when 168 yards of rock had been gotten out in nine and three- fourths working days. 

The pile driver arrived on the evening of March 24. 

The failure of a sawmill owner to furnish lumber ordered of him for use in build- 
ing outrigger on baree delayed the work until the lumber could be procured from 
another dealer. The nigh stage of water, however, fVom March 24 to April 1 would 
probably have made the construction of the mattress at that time unsafe. 

On April 3 the pile-driver leads were raised into position, and the outrigger f)rom 
which mattress was to be constructed was built on the forward end of the pi^driver 
barge. 
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• 

The making of the mattress was be^n April 4. The mattress was constracted of 
willows laid perpendicalarly to the direction of the current and bound together by 
wire running longitudinally. 

llie wire was laid in five pairs 3^ feel apart, one wire of a pair lying below and Uie 
other above the willows, and pin twistea together every 2^ feet, the twists of two 
adjacent pairs alternating with each other. 

The width of the mattress was 20 feet, the length of the willows. 

Six men were used in building mattress. Four men carried the willows to the 
platform while two arranged them. When the platform was covered the top wires, 
which were kept in coils, were earned over and the pin twists made by the two men 
who bad placed the willows, each assisted by two of the carriers, who separated the 
willows and kept the wires of equal tension. 

All bauds then lowered the barge until the mattress built slid to the lower edge of 
tbeplatfomi and the platform was again covered. 

The thickness of tne mattress was kept between 6 and 8 inches. The willows 
ranged in thickness from 1^ to 3 inches at the butts. Lighter willows would have 
been more easily and quickly handled, but the mattress when completed appeared to 
be strong and as flexible as desired. 

The upper end of the mattress was made fast to trees on the bank by wires extended 
ahead. The mattress as built floated on the surface of the water and was held in to 
the cnrve of the shore by lines every 50 or 100 feet, which were cut after the mattress 
had been sunk. 

The construction of the mattress consumed five days and 542 linear feet were 
made, making an average of 108.4 feet per day. The minimum number of feet con- 
structed in a day was 5o feet, on the first day, and the maximum was 136 feet. 

Forty-five cords of willows were used in mattress, or 12 cords of willows to 100 feet 
of mattress. 

On the last day, April 10, of mattress building, was begun the decking of a barge 
lent by Mr. William L. Heckmann. April 11 was also used for decking the barge. 

On April 12, 235 feet of mattress was sunk, and on April 13 the remaining 307 feet 
was sunk. Twenty-four yards of rock were used in sinking mattress, or 4.43 yards 
of rock to 100 feet of mattress. 

On April 13 the pile-driver engine was put in place. Pile driving was begun the 
following Monday at the upper end of the mattress. 

Trouble at the outset with the inspirator, which was finally taken to Chamois for 
repair, and the necessity of contiuually repairing the leads, which were very much 
worn, were causes of delay in driving piles. 

One hundred and eighty-three piles were driven, occupying seven and one-half 
days, making an average of 24.4 piles per day. The minimum number of piles driven 
in a day was 1 pile, and the maximum, 33 piles. 

The piles were 12 feet long and driven to a penetration of 8 feet. 

One ongineman and five laborers were used m driving piles, while two men sharp- 
ened, squared ends, and rafted piles to point where us^. 

While the pile driving was going on the work of placing brush behind the piles, 
weigbing this down with rock, and grading and rocking the bank was begun. Each 
operation followed that preceding as quickly as was possible with the plant at hand, 
which consisted of one barge u^d for mattress maKing and driving piles, and one 
barge used for transporting rock and carrying 12 yards at one load. 

Barging rock for backing and paving grad^L bank was begun April 19. Grading 
was began April 20. 

At times there were separate forces at work barging rook and grading the bank, 
but the greater part of the grading was done by the barge force at those .times when 
it had unloaded the barge before the end of the working- day, but had not time to 
make another trip. 

The brush was placed by men taken, when needed, from the same force. 

This force varied from six to fourteen men, and the work continued from April 19 
to April 27. 

An extra force of one foreman and six men was worked in the quarry for one and 
one-half days near the end of the work, getting out 24 yards of rock, making a total 
of 192 yards quarried. 

In the backing were used 18 cords of brush, oak saplings, and 144 yards of rock. 

On the lower 218 feet of revetment, not covered by mattress, 14 cords of willows 
and oak saplings were laid between the piles and projecting 10 feet beyond them. 
Tbe backing placed on top of the inshore ends of this brush and some rock outside of 
the piles hold this brush in place. 

Snagging was carried on at the same time with the other work. Nine days were 
spent snagging with a force varying from four to eight men, depending upon the 
work to be done. 

Snags were removed and destroyed as follows: 

At lower end of revetment : One tree. 3 feet in diameter, about 70 feet lou^'^ o\i^ 
tree, 2 feet in diameter^ about 60 feet long; one tree, 20 inches in d\am«\AX, «\>o\i\> 



I 
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40 feet lone; one tree, 2 feet in diameter, about 35 feet long; one stump, 4 U 
diameter, aoout 10 feet long:, with heavy root; fifteen trees, Varying in size fr< 
to 15 inches in diameter and about 30 feet long. 

At upper end of revetment : One tree, 1^ feet in diameter, about 50 feet long 
trees, 10 inches in diameter, about 40 feet long, rooted together. 

At bar opposite revetment: One tree, 3^ fcret in diameter, about 35 feet long 
tree, 2 feet in diameter, about 40 feet long ; three stumps. 

At bend opposite revetment: One sycamore tree, 2^ feet in diameter, abo 
feet long. 

Snags were pulled with a windlass placed on the high bank, with the exce 
of those at the upper end of the revetment, which were pulled with the pile-c 
engine. 

Additional piles were driven as follows, the further work of revetting to be 
by private parties: 

For 320 feet of bank immediately above and as a continuance of revetment 
80 piles were driven. 

For 150 feet on left bank of river, at lower end of Pryors Island, 37 piles 
driven. 

For 395 feet on left bank of river, in reversed bend above the revetment bui 
piles were driven ; these last bein^ placed 5 feet apart. 

These additional piles were driven in six days, making an average of 36 
per day. 

The revetment as far as completed and left May 10, 1895, when the allotmci 
work at that point had been expended, cousigts of 760 linear feet of driven 
with mattress protection in front for 542 feet and laid brush for the reniaiuit 
feet, rock backing the whole length, graded bank for 300 feet, and rocked bai 
175 feet. 

Coat of work.'— AW of the brush, 55 cords of willows and 22 cords of oak sap 
also 33 piles, were furnished by Mr. William L. Ileckmann. The remaining 
346 in number, were furnished by Mr. S. M. Lambeth (309) and Mr. Wesley Cos 

Coat of anagging and additional pile driving. 



Classification. 


Material. 


Labur. 


Per unit. 


T 


SnacffiDC - 




$85.75 


i 


AddiCional Dile drivinc (106) 


$8.90 


57.00 


$0. 3362 









Coat of 760 linear feet of revetment on Pryors Island. 



Classification. 



Repairs to pile driver 

Towaee of pile driver 

Clearing bank 

Suarrymgrock (192 yards) 
uilding outrigger on barge 

Making mattress (542 linear feet) 

Becking barge 

Sinking mattress (542 linear feet) 

Driving piles (183) 

Transporting and placing rock (192 yards). 

Grading ana placing brush. 

Placing machinery and loading 

Timekeeper 

Watching plant 

Foreman 



Total. 



Material. 



$20.50 



16.02 
11.58 
12. 02 
20.14 



5.25 



.70 



Labor. 



Por unit. 



$82.84 



12.00 
116. 27 
13.00 
45.00 
13.31 
13.50 
88.00 
91.69 
44.06 
23.75 
15.00 
76. 50 
105. 00 



$0.6838 



.1052 



.5096 
.4775 



Very respectfully, your obedient servant, 

L. P. Butler, Assistant Engin 
Lieut. J. C. Samford, 

Corps of Engineers, U. 8. A., Secretary Missouri liivcr Commission. 
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APPENDIX Y Y. 



ANNUAL REPORT OF THE CALIFORNIA DEBRIS COMMISSION FOR 1894. 
[Printed in House Ex. Doc. No. 11, Fifty-third Congress, third session.] 

Office of the Chief of Engineers, 

United States Army, 
Washingtony D. C, December i, 1894. 

Sib : I have the honor to submit the accompanying re]£k>rt, dated the 
15tb instant, of the California Debris Qommission, created by the act of 
Congress approved March 1, 1893, entitled ^^An Act to create the Cali- 
fornia J^bris Commission and regulate hydraulic mining in the State 
of Calif •nia.'' 

This ^ the second annual report of the Commissioners, and is made 
ooiifor bly to the provisions of section 7 of the aforesaid act, which 
requirtss — 

That said Commission shall submit to the Chief of Engineers, for the information 
of the Secretary of War, on or before the fifteenth day of November of each year, a 
report of its labors and transactions, with plans for the oonstrnction, completion, 
and preservation of the public works outlined in this act, together with estimates 
of the cost thereof, stating what amounts can be profitably expended thereon each 
year. The Secretary of W ar shall thereupon submit same to Congress on or before 
the li.. eting thereof. 

^^^ ""ery respectfully, your obedient servant, 

gj^^* Thos. Lincoln Casey, 

^r Brig. Oen.j Chief of Engineers. 

lion. Daniel S. Lamont, 

Secretary of War. 



ANNUAL report OF THE CALIFORNIA DEBRIS COMMISSION FOR 1894. 

Office of the California Debris Commission, 

San Francisco, Cal,, November 15^ 1894. 

General : The California Debris Commission has the honor to sub- 
mit the following, its second annual report: 

The Commission was created by act of Congress approved March 
1, 1893. Its members are Col. G. H. Mendell, Corps of Engineers, 
president; Lieut. Col. W. H. H. Benyaurd, Corps of Engineers; Maj. 
W. n. Heuer, Corps of Engineers, secretary. 

First Lieut. Cassius E. Gillette, Corps of Engineers, has been on 
duty with the Commission throughout the year as executive and dis- 
bursing officer and in charge of office and records. The State debris 
commissioner, the Hon. John F. Kidder, has been present at most of 
the sessions of the Commission, and has accompanied its members in 
visiting hydraulic mines. 

BNa 9S 254 
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The jurisdiction of the Commission extends to hydraulic mining in 
le territory drained by the Sacramento and San Joaquin river systems 
i California. 

The duties of the Commission may be briefly summed up to be : First 
le prevention of such hydraulic mining as may be deemed injuriou- 
[) the navigable waters within the Commission's jurisdiction ; pernil't 
ingj under proper regulation, such mining in cases where it can 
Emried on without such injury ; second, to mature general plans 
lie improvement of the rivers whose navigability has been injured 
ydraulic mining and, if practicable, to devise general methods wher^ 
ich mining may be carried on without damage to the navigable wat.^: 

The history of hydraulic mining, as afifecting the navigable wat 
bove referred to, may be summed up as follows: 

The rapid washing of the large deposits of auriferous gravel, on ^ 
'estern slope of the Sierra Nevada Mountains, by the so cal 
ydraulic process, resulted in the discharging into the canyons of la 
uantities of gravel, sand, and other detritus, which the floods suL:^ 
uently carried down, to be at first deposited largely where the stream 
merged from the foothills into the level plains of the Sacram(^:K 
^alley, afterwards to be moved farther down to the navigable streak 
nd the flner portions even to tide water. The result was that m. 
he foothills the beds of some of the streams filleil up much ni 
[ipidly than their banks rose, so that their channels largely dis 
eared, and at flood time the streams spread over the valley lat 
requently destroying their value by covering the rich alluvium v 
ravel, sand, etc., often several feet deep. Long and high levees ^ 
ttilt by the landowners to prevent as much as possible such dam£ 
'he finer particles brought down by the streams were carried into 
avigable rivers, filling up the deep pools, and in general changing 
haracter of the bed from a succession of pools and shoals to a 
inuous shoal. The capacities of the streams to discharge their fl^=^ 
'aters without overflowing their banks were reduced. Legal acfc^ ^ 
rought against the mine operators by persons owning damaged laiE* 
nd by the United States in the interests of navigation, resulteA^ 
ijunctions against the principal mines and ultimately in the pracD^^ 
Lippression of hydraulic mining in the region under considenit>£ 
ubsequently Congress created the Commission with the duties as h 
:)fore outlined. (For a detailed history of the efiPecta of hydra*^ 
lining reference is made to House Ex. Doc. No. 98, Forty- seventh C? 
ress, first session; also House Ex. Doc. No. 267, Fifty-first Congi-- 
Bcond session; and to the last annual report of the Commission.) 

PREVENTION OP ILLEGAL MINING. 

The Commission, under date of April 4, 1894, applied to the S 
ary of War for instructions as to the intent of the law in reference 
ydraulic mining carried on without permits from the Commisi^ 
'he opinion of the Attorney- General is appended, and marked A. 
ccordance therewith the Commission has given the owners of a ^ 
lines notice to cease mining. None of them have failed to obey" 
rders, and four of them have since made application to the Con» 
ion for permits. These mines are all small. 

The North Bloomfield Gravel Mining Company, which has been 
ting its mine under a decision of the United States circuit cou 
his district, although notified, has not applied for a permit to 
lydraulic process. The facts in the case have been referred 
'Lief of Engineers. 
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APPLICATIONS AND PERMITS. 

mission since it organized has received eighty applications 
which number fifty-two have been given permits. A table 
synopsis of the applications received and the action taken 
1, and marked B. 

. amount of material mined under permits from October 1, 
ttober 1, 1894, is estimated at 1,500,000 cubic yards. The 
torage provided at present, and partially and wholly com- 
future operations, is estimated at 8,500,000 cubic yards, 
these figures with 38,000,000 cubic yards, estimated to have 
1 in 1880, and tbe estimated amount of several hundred 
ic yards available to be worked, it will be seen that the sys- 
es for the present working of only a small percentage of 
le under unrestricted mining. However, there are undoubt- 
mines which have not yet made application to the Commis- 
lich there is available storage as feasible as that prescribed 
imission for other mines that are working under permits, 
lirements in respect to storage of detritus exacted by the 
1 vary with many conditions. Among these may be men- 
character of the material; the river the detritus reaches; 
the mine; its distance from navigable rivers; the output of 
I in the same drainage basin; the quantity of water flowing 
n, and its other physical features; and the drainage through 
e itself. If the latter is an old hydraulic pit, or a so-called 
y ravine, in which the natural flow of water is at all times 
any type of dam that will endure while mining is carried on 
3d to be efficient. In all other cases dams of a more per- 
nire are required. In a small stream a gravel dam of such 
ith a spillway in rock of such a size that no water can evei^ 
I crest of the dam, is taken as permanent. A brush or tim- 
not considered permanent except where so situated as to be 
\t wet, and such dams have in general been approved for 
IS only, located at great distances from navigable streams, 
ns on which the total amount of mining is small. The Com- 
s not as yet issued a permit for hydraulic mining in a case 
letritus is to be stored in the beds of the larger afiluents of 
vers. 

ts of freshets upon barriers in their path and in removing 
ored behind barriers, even when the latter are maintained 
red, can be estimated best, and with least danger, in small 
Success in these instances may justify storage in larger 
)es. 

mission is feeling its way, by the light of experience, to a 
nal action which shall give the greatest freedom to mining 
>e found to be consistent with a due regard to other great 
trusted to its charge. 

3es of information open to the Commission are the monthly 
uired of each miner holding a permit; the inspections and 
ts executive officer, and those of a civil assistant, Mr. W. B. 
who has been employed during tbe working season in visit- 
3rseeing mining operations in Phimas and ^Nevada counties, 
spections and reports relate to the effectiveness of restraint 
, and include observations of tbe quantities of material 
> the water courses. A system of observation has been 
by the use of the hydrometer, which gives in a ready man- 
oportion of escaping material t\xat» e.^\i^ Iw NJaa ^\«:^"%fc^ 
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concerned, be regarded as soluble. This refers to the clays or to ss 
iu exceedingly minute grains. This character of material c^n 
stored only in cases where a period of rest can be secured behind I 
riers. The period <rf stagnation^ is rarely sufficient to absolutely ] 
cipitate all suspended material. To require this would in most cs 
be equivalent to suppression of hydraulic mining. It is the endea 
of the Commission in each case to reduce the escape to a minimi 
and ea^sh case has its own solution. The Commission has not as 
adopted a minimum admissible proportion of escape which shall 
applicable to all cases. Whether or not such ^ rule of general ap 
cation shall finally be adopted is as yet uncertain. If so, it will re^ 
from a more extended experience and multiplied observations. 

The rivers most seriously affected by mining detritus are the Yi 
and Bear. The mass of material in the lower end of the Yuba, fi 
where it leaves the foothills to its mouth at Marysville, is so great t 
the present river bed is several feet above the surrounding country, 
is confined by levees from 8 to 15 feet high, placed about 2 miles ap 
The mass of detritus at its mouth forms a kind of submerged dan 
the Feather Biver, so that at each high water the city of Marysvi 
though surrounded by high and strong levees, is seriously threate 
with great danger, or even destruction. The navigability of the Feat 
Biver below the mouth of the Yuba is much impaired by this fiUi 
Conditions similar to those of the Yuba obtain to a less degree on 
Bear, another and smaller tributary of the Feather. 

Under these conditions a more thorough impounding of detritui 
required by the Commission for mines draining into these rivers tl 
those situated on other streams where matters are in a less seri 
condition. Thus somewhat less rigorous exactions are required on 
American and Feather rivers and still less on the tributaries of the i 
Joaquin. 

The case of each mine has been decided on its own merits, a 
careful examination by the Commission, or a committee of its memb 

IMPROVEMENT OP RIYBRS. 

As to the second part of the Commission's duties, the maturing 
general plans for the improvement of rivers, in connection with 
possible permission of hydraulic mining, the Commission has given 
subject consideration, but owing to the fact that the funds avaik 
have been deemed necessary for the expenses incident to the first i 
of its duties, the Commission has not undertaken the surveys, w£ 
would be necessary before formulating definite plans of such 8cop< 
outlined by section 4 of the act of March 1, 1893. 

The Commission is in possession of numerous maps, reports of ex 
inations, etc., and a large amount of testimony in legal cases, affect 
hydraulic mines; yet a great deal of the latter is such that, before 
Commission could make definite recommendations on the gem 
subject, much of this information would have to be checked 
surveys and examinations. For example, the most elaborate estino 
of the quantity of hydraulic material already mined on the Yuba i 
its tributaries, is that given by the testimony of the engineers for 
plaintiff' in the case of Woodruff v, North Bloomfield Mining Comps 
which total amount is set at 176,000,000 cubic yards. It is not probs 
that the witnesses in this case would underestimate, and yet the n 
reliable estimate of the amount of such material now in the Yuba, fi 
De Guerre Point to Marysville, is 308,000,000 cubic yards. This la 
estimate ia based on a Government eutv^y ^^ ^^^ topography au 
series of 35 borings througbi hydxauWc maX.«t\^^ ^<b vq^x^'^^b ^^^'C 
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liicli wa8 found to be 16 feet. A rough estimate of the quantity of 
lis material between Smartaville and De Guerre Point, estimating its 
kTerage depth to be 30 feet, is about 100,000,000 eubic yards, making a 
>takl of 408,000,000 cubic yards now in this part of the river, as the 
^ult of the mining of 176,000,000 cubic yards. This material is nearly 
1 t*lie result of hydraulic mining and not of natural wash. 
^ViThen the large amount of material that has gone into the Feather 
i^er, and the amounts still left in the smaller canyons and on the 
mnps are taken into consideration, the discrepancy becomes too enor- 
pns for much reliance to be placed upon existing estimates of material 
i^ed, or to be mined, and reliable estimates are essential before the 
on^mission can formulate any useful plans concerning it. 
-^fi to the rivers themselves, surveys were made by the United States 
3d the State of California in 1878, but no reliable or extensive surveys 
^^^« been made before or since, from which comparative results could 
^^ obtained. A survey of the Sacramento and Feath^ rivers is now 
^ii:ig made by Maj. W. U. Heuer, the officer in charge of these rivers, 
^<1 it is also understood that the State board of public works is making 
^^^eys of tule lands, etc., in the Sacramento Valley, the result of 
^xcsh surveys will be available and useful to the Commission; but 
^.>^«nd these, further extensive examinations and surveys will be 
'^^4ed before the Commission can make reliable plans of the nature 
ayiired. 

-K^ he Commission has examined, to some extent, the condition of the 
^-^^Tamento River, and of Suisun Bay, into which it empties, with ref- 
^%C6 to the changes of the bottom since the beginning of hydraulic 
S^^iDg. Taking Suisun Bay, the earliest Coast Survey chart (Ring- 
^I^^'s map, made in 1850) gives its total area as 199,327,000 square 
^^^ds. The last Coast Survey chart published (survey of 1878, most of 
hydrography made in 1866) gives the bay a superficial area <tf 
^,882,000 square yards. Comparison of similar cross sections, taken 
^^ry half mfle over this territory, gives the following average depths: 
^■^, 14.05 feet; 1878, 7.92 feet; average fill 6.13 feet, showing that nearly 
^^-half the original volume of water in the bay was replaced by sedi- 
l^nt between 1850 and 1878. It is understood that a complete survey 
^ this bay was made in 1885 by the United States Coast and Geodetic 
^rvey, but the results, excepting a small territory about the mouth of 
'^^ Sacramento River, have not as yet been published. The part pub- 
^hed indicateis a fill of 1.6 feet near the mouth of the river since 1878. 
▼ hen the chart of the whole bay is published it should give valuable 
^sults. Taking the above figures as reliable, there were deposited in 
^liisun Bay, between 1850 and 1878, 407,000,000 cubic yards. Assuming 
l^at the fill since 1878 has been at the same rate for the whole bay as 
bat shown at the mouth of the river, the indications are that the rate 
f deposit in the bay was about 10,000,000 cubic yards per year from 
678 to 1886. 

As to the quantity of material now in the Feather and Sacramento 
ivers below Marysville the following maybe said: The area of the 
wo rivers between Marysville, the mouth of the Yuba, and Collinsville, 
he mouth of the Sacramento, is estimated to be, at low water, 38,000,000 
quare yards ; at high water, between the levees, 48,000,000 square yards. 
Sstiniates and observations, more or less reliable, indicate that the 
kverage raising of the river bottom at Sacramento since 1850 has been 
kt least 15 feet, and not less than that at Marysville. The average fill 
kt Collinsville at the same time is about 5 feet. Assuming the mean 
Ul to be 9 feet for an area of 40,000,000 square yards (something greatoc 
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than the low- water area), we have 120,000,000 cabic yards now in *• 
Sacramento and Feather rivers below Marysville. 

These figares, while more or less approximate, indicate that the ^ 
sible filling up of Suisun Bay and the coosequent removal of the moc: 
of the Sacramento and San Joaquin rivers from near Gollinsville 
near Benicia are questions that mast be given serious attention bef^c 
definite plans for the cleaning out of the rivers, etc., be formulated. 

It is estimated that (20,000 will be necessary for surveys, etc., bei^ 
the Commission can carry out the second part of its duties. 

THE RETENTION OF DETRITUS NOW IN THE YUBA RIVER. 

The Commission has recently made a careful examination of the Yra 
Eiver between De Guerre Point and Marysville, and has noted "• 
chauges brought about, either by natural or artificial action, in rec^ 
years. 

A member of the Commission has charge of the improvement of 'i 
Sacramento and Feather rivers. Surveys have been made on -^ 
Yuba under his direction within the past two years. 

All reports upon the improvement of the Sacramento and Feati 
rivers have maintained that no great betterment in navigation is to 
expected so long as an enormous output of sand is yearly delivered 
these rivers, and restraint of this detritus in the foothills or pla*: 
has been therein advocated. 

From a consideration of these data the Commission has arrived 
the conclusion hereinafter stated. 

The act of March 1, 1893, adopts the recommendations contaiin 
in House Ex. Doc No. 267, Fifty-first Congress, second session, auA 
House Ex. Doc. No. 98, Forty-seventh Congress, first session, so 
as they relate to impounding dams and other restraining works, ^ 
directs that the same be made the basis of the operations of this Cc:! 
mission. Among the recommendations made in these reports i^ 
restraining barrier in the Yuba River at De Guerre Point, the purp^ 
of which is the retention above it of a mass of stones, gravel, as. 
sand, produced by mining in past years, which is moving downstre^ 
and which to a large extent each year reaches navigable waters. 

In the last annual report the Commission recommended an appro^ 
ation for this structure. It was not recommended for the purpose- 
permitting deposit of additional detritus from mines in the Yuba Ei^ 
bed, but merely for the impoundment of the detritus already lyings 
the foothills exposed to the action of freshets. 

In 1891 a Board of Engineers made a report upon the improvem^ 
of the Sacramento and Feather rivers, which is printed in the Rep^ 
of the Chief of Engineers for that year, on page 2990 et seq. This repa^ 
after describing the deposits of sand and gravel lying in the Yuba abc^ 
Marysville, considers the treatment best adapted to the existing cc 
ditions, and recommends that the Yuba, beginning at DeGuerrePoi* 
be trained and controlled in one channel, by protection of its bauB 
mainly by brush work. This Commission accepts and indorses tt 
recommendation. 

The Government has done little or nothing so far in carr3ring out tt: 
recommendation. 

The levee commissioners of the Marysville district, however, fou« 

it necessary for the protection of their levees to divert and partial 

control the river. These operations, so far as carried, have been sis 

cessfalj and now the Yuba below De Guerre Point is for the most pai 

controlled in one channel. W\\ete t\i\» <^\iwaxl^\vft%\i<6\i^^«ft. ^oioid^i 

banks the bed has the appearance ot v^Tm^Tv^bwae. I^ot ^ws^^^^kX. 
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tb^ way the banks are of clean sand, and here the control is imperfect 
a-i-Bci probably temporary. 

The purpose and end of the engineering operations necessary to 
eff^ect control are to raise the said banks to the height at which the 
^villows will take root and grow. As soon as the thicket of willows 
l>eoomes established they seem to protect the bank. 

rrhe Commission is informed that there remains available part of 
Sill appropriation for the Sacramento and Feather rivers that can be 
supplied to this work, and for that reason no estimate is now submitted 
for the purpose. 

^hen this result shall have been secured the large deposits of 
detritus lying below De Guerre Point, estimated to contain several 
bandred millions of cubic yards, may be regarded as impounded. 
Indeed, a large part, if not the greater part, has been already stored by 
the natural growth of willows, covering the portions which lie highest 
and above the level of the ordinary freshet. The lowering of the river 
bed, which results from its coutinement to one channel, lowers the 
freshet level and favors the growth of willows. 

If the expected results shall be obtained below De Guerre Point, the 
next object to be attained is the storage of the mass of material lying 
above De Guerre Point, either by a similar treatment of the river or by 
storage behind.one or more impounding barriers. 
, W'hen these operations shall have been carried out the degree of 
jiK'poundment that is practicable will have been secured, and the contri- 
bution of detritus to navigable channels will be reduced to a minimum. 
In the process of reaching this betterment the bed of the river is 
|j>weTed by scour, and the material thus set loose must be carried 
beloTw^, and to a greater or less extent must reach navigable waters; but 
^be masses of detritus on either side will year by year be less a source 
^^ danger. 

The quantity of material brought down by the Tuba can not be 
^^^iinated with any approach to accuracy. It doubtless varies from 
^.^^i* to year with the height and duration of freshets. Nor is it pos- 
^*ol^ to trace this material, except in part, by its places of temporary 
^** l>ennanent deposit. There is evidence, however, that the annual 
^'iJ^ntity is very large, so large that no great betterment of navigation 
^^ tlie Feather can be expected until a great reduction in the amount 
^**aill be established. 

, I^ illustration it may be stated that the new deposit in the old river 
?^d of the Yuba at its mouth, where a new channel was cut a year ago. 
^^^^tiraated by the engineer officer in charge to be between 400,000 ana 
r^^^>€00 cubic yards. What proportion this bears to the whole is 
^^Jtiiown. 

^uring the coming year the Commission hopes to make recommeu- 
^ons for restraint of detritus lying in the Bear and American rivers. 

Money statement. 

^^*«^iioe ayailable from last appropriation $8, 950. 02 

^*^^iinated necessary for surveys, etc 20,000.00 

^gectftiUy submitted. ^ ^ Meitoell, 

Colonelj Corps of Engineers. 

W. H. H. Benyaurd, 
Lieut. Col. J Corps of Engineers. 

:^ng. Oen. Thomas L. Casey, ^"^^ ^^^* ^^ Et^t^%- 

Chief of Engineers 17. S. A. 
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Appendix A. 

lettkr of the attorney -oenerai. of the united states. 

Department of Justice, 
Wa$hington, D. C, ApHl 24, 1894, 

8ir: Yonr letter of 18tb instant states that the California Debris Commission, 
created by act of Congress (27 Stat., 507), reports that the Volcano Gold Gravel 
Mining Company (a corporation) is mining by the hydraulic process in California, 
within the territory of the jurisdiction of the Commission, as defined bj'^ the act; 
that a portion of the "detritns" from this mining must reach the Sacramento River 
and do more or less injury to the navigability of this stream ; that the company 
•have not made application to mine, nor has it made the surrender referred to in sec;- 
tion 10 of the act. . 

On this state of fact you submit for my opinion the following inquiries: 

1. As to the application to this case of the last sentence of section 19 of the act 
creating the Commission. 

The sentence indicated is as follows: 

" Said Commission shall take necessary steps to enforce its orders in case of the 
failure, neglect, or refusal of such owner or owners, company or corporation, or 
agents thereof, to comply therewith, or in the event of any person or persons, com- 
pany or corporation, working by said process in said territory contrary to law." 

Section 19 applies to those mine owners who have filed the petition provided for 
in section 9 and have surrendered to the United States the right to regnlate the 
working of the mine, as provided for in section 10. But it also extends to all who 
have not complied with sections 9 and 10, but who are *' working by said process in 
said territory contrary to law." 

Section 3 proyides that '' hydraulic mining, as defined in section 8 thereof, directly 
or indirectly injuring the navigability of said river systems, carried on in said ter- 
ritory, other than is permitted under the provisions of this act, is hereby prohibited 
and declared untawfuV* 

So the Commission has the power to take such '' necessary steps" as may be 
required to prevent or restrain those persons who, by the operations of hydraulic 
mining, are injuring the navigability of the river in the defined territory. 

2. Whether or not it is the duty of the Commission to give the company orders to 
cease hydraulic mining. 

While it may not be strictly the legal duty of the Commission to ^we such orders, 
it would seem to be on all accounts preferable that, before resorting to the harsh 
and drastic remedies of the law, the attention of the offending company should be 
called to the provisions of the statute and to the acts and conduct of the company, 
which appear to be in violation of those provisions, to the end that the evil com- 
plained of may be voluntarily removed and the company admonished of the conse- 
quence of continued recusancy. 

3 and 4. If the second question be answered in the affirmative, what coarse the 
Commission shall pursue to enforce such order, and what steps snould be taken to 
enforce the provisions of the act. 

The obvious remedy would seem to be by injunction, to be obtained from one of 
the judges of the Federal courts in California, on a bill in equity, brought in the 
name of the United States by the district attorney. 

This appears to have proven othcient in the cases of The People of the State of 
California v. The Gold River Ditch Company (66 Cal., 138), on a state of facta nearly 
resembling that above stated, and in Willamette Iron Bridge Company r. Hatch 
(125 U. S., 1), where like principles were involved. 

Very respectfully, Richard Olney, 

Attorney- General. 

The Skcrktary of War. 
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annuai. report of the california debris commission fob ti 

fiscal year ending june 30, 1895. 

California Debris Commission, 

8an FranciscOj Cal.^ July i, 1895. 

General : The California Debris Commission has tbe honor to su 
mit the following, its third annual report: 

The Commission was created by act of Congress approved March 
1893. Its members are Col. G. H. Mendell, Corps of Engineers, pre 
dent; Lieut. Col. W. H. H. Benyaurd, Corps of Engineers, and M 
W. H. Heuer, Corps of Engineers, secretary. 

First Lieut. Cassius E. Gillette, Corps of Engineers, has been 
duty with the Commission throughout the year as executive and d 
bursing officer, and in charge of office and records. 

The State D6bris Commissioner, the Hon. John F. Kidder, has be 
present at most of the sessions of the Commission, and has accompaui 
its members in visiting hydraulic mines. 

The following civil assistants have been in the employment of t 
Commission during the time covered by this report (November 16, 18S 
to July 1, 1895), inspecting the operations of mines working und?r p' 
mits from the Commission, and looking after illegal mining in the d 
trict under the Commission's jurisdiction, viz: Mr. W. B. Storey,.] 
from the date of the last annual report to March 11, 1895; Mr. W. ^ 
Waggoner from April 29, 1895, to June 20, 1895; and Mr. Hub< 
Vischer from March 1, 1895, to the present time. 

The jurisdiction of the Commission extends to hydraulic mining 
the territory drained by Sacramento and San Joaquin river systems 
California. 

The duties of the Commission may be briefly stated to be: First, t 
prevention of such hydraulic mining as may be deemed injurious 
the navigable waters within the Commission's jurisdiction, permittii 
under proper regulation, such mining in cases where it can be carri 
on without such injury ; second, to mature general plans for the impro^ 
ment of the rivers whose navigability has been injured by hydrau 
mining, and, if practicable, to devise general methods whereby su 
mining may be carried on without damage to the navigable waters. 

The history of hydraulic mining, as affecting the navigable wat< 
above referred to, may be summed up as follows: The rapid washing 
the large dei)osits of auriferous gravel on the western slope of the Siei 
Nevada Mountains by the so-called hydraulic process, resulted in t 
discharging into the canyons of large quantities of gravel, sand, a 
other detritus, which the floods subsequently carried down, to be at fii 
deposited largely where the streams emerged from the foothills into t 
level plains of the Sacramento Valley, afterwards to be moved fartl 
down te the navigable streams, and the flner portions even to ti 
water. The result was that near the foothills the beds of the streai 
filled up much more rapidly than their banks rose, so that their chs 
nels disappeared to a great extent, and at flood time the streams spre 
over the valley lands, frequently destroying their value by covering t 
rich alluvium with gravel, sand, etc., often several feet deep. Long a 
high levees were built by the landowners to i)revent as much as pos 
ble such damage. The flner particles brought down by the streai 
were carried into the navigable rivers, filling up the deep pools, a 
in general changing the character of the bed from a succession 
pools and shoals to a continuous shoal. The capacities of the streai 
to discharge their flood vrater NvilVioxxt* o\^x1iQ^\\i% tk^u: banks w( 
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ridQced. Legal action brought against the mine operators by iiersons 
I (jfwrtiug damaged lands, and by the United States in the interests of 
I navigation, resulted in injunctions against the principal mines, and 
I nltimately in the practical suppression of hydraulic mining in the region 

under consideration. Subsequently Congress created the Commission, 
! with the duties as heretofore outlined. For a detailed history of the 
> effects of hydraulic mining, reference is made to House Ex. Doc. No. 

d8, Forty-seventh Congress, first session ; also House Ex. Doc. No. 267, 
: Fifty-first Congress, second session, and to the previous annual reports^ 
j of the Commission. 

PREVENTION OF ILLEGAL MINING. 

In accordance with the opinion of the Attorney-General of the United 
States (Appendix A, Ex. Doc. No. 11, Fifty-third Congress, third session )4 
the Commission has since the date of its last annual report (November 
16, 18M) called the attention of the owners and operators of 60 mines 
▼bich were being worked illegally to the requirements of the law and 
the duties of the Commission in the matter. So far as known, these 
mines, with one exception, have been closed, and in 22 cases applications 
hftve been subsequently made to the Commission for the permits to 
mine. These mines are all small. The exception above mentioned is 
the mine owned and operated by L. Y. Teft't, near Cromberg, Plumas 
County, who persisted in mining by the hydraulic process after having 
heen fully informed of the law and the Commission's duty. Authority 
has been received from the War Department to bring criminal action 
^inst bim in the United States courts, in accordance with section 22 
of the act of Congress creating the Commission. 

In the case of the North Bloomfield Mining Company, which before 

^ since the date of the act of Congress creating the Commission has 

^n operating its mine under a decision of the United States circuit 

oouit for this district, the Commission, under date of October 8, 1894, 

Jjotified the company that if it desired to work its mine thereafter by 

^^ hydraulic process it would be necessary to file an application with 

^s Commission. This action was taken in accordance with an opinion 

^' the Attomey-Oeneral of the United States, a copy of which is 

f|Ppended and marked A. The company declined to make this applica- 

^?py and resumed operations in its mine. By authority of the Acting 

^*^^*etary of War, dated November 26, 1894, the facts in the case were 

^ I)eoember 4, 1894, fiirnished the United States district attorney for 

J^^ northern district of California, with the request that proceedings 

J°J^ ^J^n injunction be instituted against the company. The result of such 

*^^t)n has not yet been reported to the Commission. 

APPLICATIONS AND PERMITS. 

^he Commission has since it organized received 139 applications to 
^^e, of which number 95 have been given permits. A table showing 
' ^^nopsis of the applications received and the action taken is appended 
^\g marked B. 

^our permits have been canceled and 22 permits have been at differ- 
Mt; times temjwrarily suspended, generally on iiccount of the neglect of 
^^ owners to comply with instructions concerning the impounding 

Xn a few cases the dams or other impounding works have been broken 
^^ t)therwise damaged, but the total amount of material that has escaped 
^^ been only a few thousand cubic yards, an insignificant amount. 
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The total amount of material mined under permits f^om October 
1894, to June 1, 1895, is estimated at 900,000 cubic yards. The avsu 
able storage provided at present and partially or wholly completed f^ 
future operations is estimated at 5,000,000 cubic yards. 

The requirements in respect to storage of detritus exacted by ti 
Commission during the past year iiave not varied from those previoas^ 
exacted, except that it has been deemed advisable to require even th 
smallest mines to maintain each enough of a settling pool to restrain tL 
sand carried by the water ; the fine mud in such cases, when insignificai 
in amount, is allowed to escape. 

No dam for impounding detritus in the larger streams has as yet bee 
authorized by the Commission. 

IMPROVEMENT OP RIVERS. 

No data of great importance have been available to the CommisBia 
beyond what was on band at the date of its last annual report, am 
therefore, it has been unable to give much further attention to projed 
on this important subject. 

Conditions on the Yuba Biver, near Marysville, do not appear to ha^ 
materially changed, but what change has occurred appears to be fc 
the better. The causes for this are doubtless the cessation in the flo 
of detritus into the river and the improved conditions at the moat 
caused by the outlet made by the Government two years ago. No woi 
looking to the retention of detritus by bank protection, alluded to in tb 
last annual report of the Commission, has been done except some pr 
paratory surveying. The exact condition of the river can not well I 
determined just now, as the water is still at a high stage, but the Con 
mission believes it advisable to postpone action looking to the retentia 
of detritus until further observations determine the result of natur: 
agencies. 

A recent survey by the officer in charge of the Feather Eiver sbo^ 
that exceptionally good water exists for five miles below the mouth < 
the Bear, indicating that the Feather is at present able to carry o 
whatever detritus is brought into it by the Bear, and that as far i 
the improvement of the Feather is concerned no works for the retei 
tion of the detritus lying in the Bear need be now considered. 

The effect on the general river system of the detritus from the Bet 
and irom the American can not well be determined without more info 
mation than is now available. Surveys and examinations will be nece 
sary. Such surveys and examinations will also be necessary before tl 
general problem of the possible permission of hydraulic mining, wil 
general plans of storage, can definitely be determined. Congress, t 
the act creating the Commission, assigned to it this problem among i 
other duties, but the funds required to make the necessary survei 
have not been provided. 

The two most frequently urged plans for the general storage of d 
tritus are storage behind permanent dams in river canyons and stora^ 
in the tule lands of the Sacramento Valley. While it is undoubtedl 
true that a certain amount of permanent storage can be obtained t 
either plan, it is believed by the Commission that in both cases the co: 
would be prohibitory. As to the first case, assunnug that the cost • 
the dams should be paid from the profits of the mines concerned, it 
to be noted that thus far the owners of no mines or group of mini 
have asked authority to build permanent dams in the larger canyon 
though temporary dams and dams of doubtful permanence have be€ 
proposed. While there may be other reasons for this^ the stronget 
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apparent reason is that the owners- do not consider that the profits of 
tbe mines woald justify the expense of constructing the dams. Of the 
tnle lands projects, the one that has been most prominently urged is 
that of storing in the American Basin, on the east side of the Sacra- 
mento River, just north of the American River, and extending up the 
Sacramento and Feather to the Bear. A project of diverting the Bear 
and Yuba into this basin was advocated in the last annual report of 
the commissioner of public works for the State of California. However, 
no details of the project were given, and only the lump sum of the 
estimated cost was stated. It is to be noted that projects for such 
diversion of the Bear and Yuba involve the purchase of from 75,000 to 
100,000 acres of land, the building of a levee on at least two sides of 
the basin (30 miles), the leveeing of the diverted streams on at least 
one side (20 miles more), the building of costly diverting dams, and the 
excavation of extensive channels. Adding to these the necessity of 
crossing several large creeks and a railroad, it will be seen that the 
project involves items of expense of such magnitude that if the scheme 
is not impracticable on its face, its feasibility can only be determined 
after careftil estimates, based upon detailed surveys. The facta now 
known show that the rivers after diversion would have less grade than 
now, and if they can not transport their load of debris now, it is diffi- 
cult to see how they could do so after diversion. Additional grade 
could be obtained by building the diverting dams higher up in the foot- 
hills, but the additional expense involved in this would certainly be 
enormous. 

While the Oommission does not believe any of these plans to be 
economically practicable, it is unable, from lack of data, to state even 
approximately the cost involved. 

Money statement. 

glance available from last appropriation $4,348.00 

*wMnjat©d necessary for expenses of Commission and surveys 20, 000. 00 

^pectfuUy submitted. 

G. H. Mendell, 
Colonel^ Corps of Engineers. 
W. H. H. Benyaurd, 
Lieut, CoL, Corps of Engineers, 
W. H. Hetjer, 
^ Major y Corps of Engineers, 

^^'ig. Gen. Wm. P. Cbaighill, 

Corps of Engineers^ U, 8. A, 
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letter of the attorn ey-gknekal op the united states. 

Department op Justice, 
5^ Washington, D, C, September 24, 1894, 

Se^^^ • I have the honor to acknowledge the receipt of the letter of the Acting 
Cofjj^^^'y oi War inquiring whether oi* not the North Bloomfield Gravel Mining 
Hal^Pstny, of California, falls within the jurisdiction of the California Debris Comr 
cr^^^^n, under the act of Congress approved March 1, 1893, and entitled ''An act to 
Of ^^ the California Debris Commission and regnlate hydraulic miuing in the State 
Cot^^^ifornia," and inquiring also M-hether, in view of the fact that the said mining 
a^ i^'^^y ^*® never made application to the said Commission for license to operate, 
tli^^'luired by the terms of said act, the Commission has ''authority to enter upon 
Premises for the purpose of inspecting or supervising the operation of the mine, 

ENG 95 255 
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or x>erfoTmiiig any of the duties devolved by the said act upon the CommiBsion in 
respect thereto, and, if it has that authority, and is forbidden by said company to 
enter upon its premises for that purpose, by what means can the Commission enforce 
its said authority/' 

In reply I heg to state that in my opinion there is no reason whatever why the 
company mentioned should not come, equally with any other company or Individ aal 
engaged in hydraulic mining, within the jurisdiction and under the authority of the 
Commission. The claim of the company tiiat uuder the decision of the circuit court 
of the United States for the northern district of California, in the case of the United 
States V. the same company (53 Fed. Rep., 625, dated October 5, 1892), the defendant 
was removed beyond the provision and operation of the law creating the Commission, 
I deem utterly untenable. At the time of the trial and decision of the case mentioned 
that law was not m existence; consequently, it could not have been construed or the 
extent of its operations defined by the court. Moreover, the decision referred to was 
only to the effect that an injunction to restrain hydraulic mining by the defendant 
should be denied for the reason that there was not sufficient showing of damage to 
the navigability of public waters. But whatever might have been the status of the 
company prior to the enactment of the debris law, that law has become operative 
upon it as well as upon all others condnctiug the business of hydraulic mining; and 
this company, if engaged in such mining and without license, is doing so in violatiou 
of law, for it is provided by section 9 of said act (27 Stat., p. 508), *'that the indi- 
vidual proprietor or proprietors, or in the case of a corporation, its manager or agent 
appointed for that purpose, owning mining ground in the territory in the State of 
California mentioned in section 3 hereof, which it is desired to work by the hydraulic 
process, must file with said Commission a verified petitiou setting forth snch facts as 
will comply with law and the rules prescribeil by the Commission.'' 

The ri^ht of the Commission to enter upon the lands of the company where such 
mining is being or is supposed to bo unlawfully conducted seems entirely clear 
under the provisions of section 5 of said act. This section, after directing that the 
Commission shall make examinations and surveys to determine the practicability, 
utility, etc., of storage sites for dc^bris, reservoirs, etc., to aid in the improvement 
and protection of the rivers within its jurisdiction, and to that end preventing, 
among other matters, the deposit of debris resulting from mining operations, 
declares that the Commission shall *'* * * investigate snch hydraulic and other 
mines as now are or may have been worked by methods intended to restrain tbe 
d6bris and material moved in operating such mines, by impounding dams, settling 
reservoirs, or otherwise, and in general to make such study of and researches in the 
hydraulic mining industry as sound experience and engineering skill may suggest 
as practicable and useful in devising a method or methods whereby such mining 
may be carried on as aforesaid. '' 

By section 20 of said act it is provided ''that said Commission or a committee 
therefrom, or officer of said corps assigned to dnty under its orders, shall, whenever 
deemed necessary, visit said territory and all mines operating under the provisions 
of this act * * *." By section 22 of this act hydraulic mining contrary to the 
provisions of the act, to the injury, direct or indirect, of navigable waters, is made 
a misdemeanor punishable by fine and imprisonment; while by section 5 the power 
to investigate mines is given in relation to those that '^ are now or may have been ^^ 
worked. I think that the law intended thus to give to the Commission ample means 
for ascertaining the method of conduct of the mining industry with a view to the 
protection of the navigable waters concerned and the pnnishment of the violators 
of the law, and that such means necessarily include the right to enter upon and 
inspect premises oven at the present time. 

I am unable to find in the act in question any provision for the enforcement of the 
right of the Commission to enter upon lauds for the examination of mines: and. in 
the absence of such express provision, am of the opinion that the preferable course 
would be the filing of a bill in equity, alleging (among other and unusual matters) 
that the company is conducting hydraulic mining without a license and without 
application for license, and, as believed, to the injury of navigation of the streams; 
that the Commission desire to investigate concerning the method pf mining, con- 
struction of reservoirs, etc., and to that end have attempted to enter upon the land, 
but have been denied admittance; the prayer of the bill to be for an injunction to 
prevent the defendants from preventing the entry of the Commission and for injunc- 
tion restraining the defendants from mining during the time the Commission is 
excluded by it and pending the investigation. 

Respectfully, Richard Olnky, 

_, Attometf'GeneraL 

The Secretary of War. 
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Appendix B. — Synapsis of applicaiion9 fer 



No. 



Name of mine. 



Kelly HUl* 



Farrel 



3 Omega. 



4 
5 



Brandy City. 



Blae Kose 



6 . Blae Gravel 



County. 



Batte. 



Nevada . 
do.. 



Sierra 



Illinois Gold Gravel. 



8 New York Gold Gravel.. 



9 

10 

11 

12 

13 

14 

15 
16 

17 
18 

19 
20 
21 

22 

23 
24 

25 

26 

27 
28 



Plumae 
Yuba.. 



Plumas 
Sierra . 



Corbiere & Bean I Butte. 



Phcenix Gold Gravel.. 

Eureka Mining Co 

Craycroft Mining Co.. 
Excelsior Hydraulic. . . 
Spanish Banch 



Gopher Hill. 



)la 



Polar Start. 

A.Denmire. 
Nevada 



Fifty Four Flat t 

RedHiU: 

Badger 



First Chance 



Tannery Ravine. 
Mateos 



Davis 

Christmas Hill. 



Walker f — 
North Start. 



29 Hustler6 



30 

31 
32 

33 

34 
35 
36 
87 



88 



Green Mountain t. 



Noonday 
Pomroy t 

Union ... 



Sierra . 

do. 

do. 

do. 

Plumas 



do 

Placer 

Sierra 
do 



Amador 
Shasta . . 
do.. 



Sierra 



Yuba. 
Sierra 



do 

Placer 



Shasta.... 

Calaveras. 

Nevada... 
Calaveras. 



Welch Placer. 
French Corral 
Manzanita.... 
Campot 



Herring Kavine. 



Sierra . 
Shasta. 



Plumas 



Sacramento... 

Nevada 

do 

Yuba 



Yuba 



* Mine closed ; permit canceled, 
t Mine closed. 



Name of applicant. 



R.M. Mooer -. Sacramento 



Mine drains into trib- 
utary of— 



Eureka Lake and Yuba Canal 
Co. 



N.CTully 



A. Steinberger 



B. Below 

Excelsior Water and Mining 
Co. 

H. Buckley and Louis L. Hill- 
man. 

Westall &. Hughes 



Corbiere 6c. Bean 

W. A. Sl M. E. Scbofield 

Eureka Mining Co 

Craycroft Mining Co. . . 
Excelsior Mining Co... 



Quincy Mining and Water 
Co. 

do 

John Spaulding 



A. Denmire — 
George W. Cox. 



Fifty Four Flat Mining Co. . . 

Nathan Gardiner 

W.K. Stewart 



Frank E. Barbero. 



W.R.Reed 

Manuel Mateos. 



Joseph Davis. 



Hannah McKiustry, E. E. 
McKlnstry, and £. B. Gil- 
bert. 

Olonzo Engle and Frank 
Walker. 

rhilip McGnire, Philip Mc- 
Guire, jr., and B. McGuire. 

Joseiih Hustler 

J.W.Sinith 



John Egbert 

John McGrew and Oloneo 

Engle. 
David W. Albert 



Columbia Gold Mining Co. 
Kate Hayes Mining Co... 

do 

Fausteno Campo 



Middle Yuba 



South Yuba 



Mid le YuDa 



Middle Feather. 
Yuba 



do 

South Yuba 



J . M. Wetmore do 



North Yuba.. 

do 

do... 

do 

do 

North Feather. 



do 

Bear.. 



North Yuba 
Yuba 



Mokelumne. 
Sacramento. 
Cottonwood 



North Yuba. 



Yuba 

North Yuba. 



do.... 

American 



Cottonwood 

Mokelumne. 

South Yuba. 
Calaveras... 



North Yuba. 
Cottonwood.. 



Yuba 



Cosnmnes .. 
South Yuba. 
Main Yuba . 
Yuba 



1 Lower dam broke Oct.23, 18M. 
i Dam broke Nov. 25, 1894. 
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authority to mine, ioiih action iakeH thereon. 



Katnre of tailings reservoir 
propoead for present use. 



Bock dam 30 feet high in dry 
ravine, side spillway cnt in 
rock. 

Dam 12 feet high of earth 
and loes, across mouth of 
old hydraulic pit. 

Dam 80 feet high in Scotch- 
man Creek, of hrush and 
gravel, side spillway cnt in 
rock. 

Bmsh and earth dam across 
mouth of old hydraulic pit. 

St4»ne dsm in Hopkins Creek. . 

Old h3'draulic pit, with tunnel 
stopped with rock. 

do 






Bruali, log, and earth dam, 

Howard Creek, spillway in 

rock. 
Rock dam 10 feet high in 

Hampshire Creek. 
Dams, Whisky Creek and 

North Fork of Slate Creek. 
Timber dams in Sam Mill 

Ravine. 
Timber dams, Hughes and 

Davidson ravines. 
Timber dams. Eagle Gulch 

and Smiths Flat. 
Tinaber dams, Spanish Creek 

mod. old hydraulic pit 

do 

Stone and gravel dam in Lit- 
tle Bear River with spillwa}*. 

DamA in dry ravine 

Dams, !North Branch Slate 

Creek. 

SroJih dam in ravine 

5 dams in gulch 

VlMt ground 

Bofvlder, log. and brush dam. 
Howards Creek. 

J.A>g and brush dam in ravine . 

Wea»aU Sl Hughes, dam, How- 
ards Creek. 

Westall & Hughes dam, How- 
ards Creek. 



] rock and 4 brush dams, 

Fomroy Gulch , 

Dams, Buckeye Gulch 



Gravel Dam, Gilroy Cut 

Old hydraulic pit, with brush 

dam. 
Flat, near mine 



Rock dam, Pomroy Gulch . 



Rock and bmsh dam in French 
Gulch. 

Stone dam 

Old hydraulic pit 

Rock dam in gulch 



Rock and brush dam 1 mile 
below mine. 



Approx* 
impte 

amount of 
gravel 

proposed 

to mine. 



Cu.ydM. 
1,000,000 



212,000 
2,160,000 

1,520,000 

50,000 
604.000 

35,000 

484,000 

12,000 

1,660,U00 

553,000 

140,000 

277,000 

3,000,000 

2,000,000 
605,000 

17,000 
10,000 

15,000,000 
750,000 
2,500 

200,000 

9,000 



200,000 

675,000 

500,000 

90,000 
250,000 

40,000 

1,400,000 

3,200 

161,000 

450,000 

1,169.500 

1,000 

660 



Applica- 
tion 
received. 



1893. 
Aug. 2 

Aug. 11 

Aug. 16 

Sept. 19 



. . . do . . . 
Sept. 27 

Sept. 29 

Got. 12 

Oct. 9 

Oct. 14 

Oct. 16 

. . . .do . . . 

— do . . . 

Oct 18 

. . . .do . . . 
Nov. 3 

Nov. 6 
Nov. 14 

, . . .do . . . 
Nov. 16 
Nov. 29 

Deo. 4 

, ...do ... 
, ...do ... 



....do... 

Dec. 5 

Dec. 8 

Dec. 13 

Dec. 17 
. .. .do . . . 

Dec. 26 

. . . .do 

. . . .do . . . 

Dec. 27 

do ... 

....do ... 
Dec. 29 

1894 
Jan. 10 



Order issued 
to build 

Impounding 
works. 



Sept 9,1893 



Works al- 
ready built 

Sept 9,1893 



Oct 25,1893 



License 
granted. 



Kar. 27, 1894 



Sept 8,1893 



Mined 

and 

stored 

previous 

to June 

1, 1885. 



9,000 



96,000 



Oct 9, 1804 



Works al- 
ready built. 
Jan. 4, 1894 

Nov. 21,1893 



Works al- 
ready built 
June 27, 1894 

Nov. 21, 1898 

do 

do 



Dec. 6,1893 
Works al- 
ready built 
Dec. 13,1893 
June 27, 1894 

Jan. 11, 1894 
Jan. 4, 1894 
No works re- 
quired. 
Works al- 
ready built. 
Jan. 4, 1894 
Works al- 
ready built. 
do 



Jan. 4, 1894 
...do 



Jan. 31, 1894 
Jan. 4, 1894 

No works re- 
quired. 
Works al- 
ready built 
Mar. 7,1804 

Jan. 31, 1894 

do 

Apr. 10, 1894 
Works al- 
ready built 



.do 



Oct 17, 1893 
Jan. 31, 1804 
Dec. 5, 1893 

Nov. 21, 1893 



May 29, 1894 

do 

do 



Apr. 14, 1894 
Dec. 13, 1893 

Nov. 20, 1894 



Feb. 6,1894 
Jan. 2,1894 



. . -do 

Jan. 10,1894 

Jan. 2, 1894 
...do 



Ston^e 
capacity 

yet 
available^, 
partly or 
wholly 
com- 
pleted. 



120,000 



1,000,000 



37. 000 903, 000 



529, 614 

7,351 

20,600 

5,000 



24,000 
15,500 
16,000 



309,000 
12,800 

1,000 



34,446 

4,500 

35 

800 

70 



1,340,000 

100,000 

60,000 

5,000 



Jan. 31,1894 

Jan. 10,1894 

Aug. 13, 1894 
Jan. 8, 1894 

Oct 23,1894 

Jan. 31,1894 

Mar. 27, 1894 

Feb. 10,1894 
Mar. 13, 1894 
May 1,1894 
Mar. 7,1894 



do 



4,040 



1,076 

31, 618 

4.280 
3,534 

1,800 

3,737 

460 

89,368 

666,066 



390 



5,000 
3,000 
4,000 



109,000 
19,000 



1,000 
3,000 

3,000 

2.000 



5,000 
45,000 



3.000 
40,000 
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Ko. 



39 
40 

41 



42 
43 
44 

45 

46 
47 
48 

49 
60 

51 
62 
53 
54 
55 

56 
57 

58 

50 

60 

61 
62 

63 

64 
65 
66 



67 
68 



70 

71 

72 
73 
74 
75 

76 

77 

78 
70 

80 

81 
82 

83 



Name of mine. 



Conduit Bavine. 
Motor* 



Spring Gnlcht. 



Crane Bros;. 
Indian Hm$. 

Badger 

Snow Bros... 



Green Meadow 

Grab Flat 

Oriental and Tahoe. 



Eiixeka Hydraulic (] 

Spaniali ilill Hydralic. 



Spanish Hill Gravel t . 

Cleveland 

Dutra, Wilder* Co... 
Mitchell Hydraulic. . . 
Stewart Hydraulic... 



Nip and Tuck. 
Concordia 



Northern Placer. . . 

Schuyler 

Hayes St Steelman. 



Mohawk 

William TeU. 

Garfield Flat. 

Grizzly Bear. 

Howard 

China Hill... 



Elephant .. 
Steel Sc Co. 



James Watson 

Volcano Gold Gravel 

HoUoway 



Mugginaville . . 
WauKsbaw — 
U.S. Grant IT-. 
Kichmond Hill 



Pine Grove 

Hidden Treasure 



Martelle . . 
Gold Bun. 



Spanish John. 



North Bim .. 
Crown Point. 



/ 



Spring Valley 



County. 



Yuba. 
....do 



Calaveras. 



Yuba 

Plumas... 

do.... 

Eldorado . 

Calaveras. 
Plumas . . . 
Nevada . . . 



Eldorado 
....do... 



....do... 
Sierra.... 
Yuba.-.- 
Eldorado 
do... 



Butte.. 
Plumas 



....do, 

Shasta 
Sierra. 



Plumas 
do.. 



Plumas 



....do.. 
Shasta.. 
Amador 



do 

Yuba. 



Shasta.. 
Amador 
Plumas. 



Sierra. . . 
Nevada . 
Nevada. 
Plumas. 



Amador 
do.. 



Eldorado 
Placer ... 



Nevada. 



Placer .. 
Plumas. 



Butte. 



* Permit canceled. 
fMine closed. 



Name of applicant. 



W. W. &. W. A. Lemon. 
Jas. Gordon 



J. S. White. 



Crane Bros. 



Frank Eyraud and Jean 

Lazaier. 
E. B.Jacks 



Snow Bros. 



H. B. Havens 

John Tucker and S. C. Brown 
James Haukett 



Pascoe & Gruben 

Eldorado Water and Deep 
Gravel Mining Co. 

Thos. Alderson 

Douglas Perkins ■ 

Lewis Wilder 

Frank J. Goyan 

John Melton 



Dickhouse Bros. 
L.V.Teffl 



Northern Placer Mining Co. 

Thomas White 

Philip Hayes 



Stephen Soi-acoo. . . 
Frank F. Vanaini. 



Peter Lorenso. 



Nicola Bossl 

James Reagan and J. M. Lowe 

Con . Amacfor Volcano Hydrau- 
lic Gold Mining and Land 
Land Co. of Cajuomia. 

do 

T.H. Steel 



J. C. Voluntine. 



Volcano Gold Gravel Mining 

Co. 
J. S. Gould and F. M. Spencer. 



W. A.Morae 

John R.Jones 

E. P. Hagar aud Samuel Peck 
Good Hope Mining Co 



J. M. Reld and N.E.Beck with 
do 



Leonard Dormody 

Gold Run Ditch and Mining 

Co, 
John Black 



G. H. Pease and J . B. Col well. 
Crown Point Mining Co 



Mine draina into trib- 
utary of— 



Yuba. 
do 



Calaveraa, 



Yuba 

Feather. . . 

do.... 

American. 



Mokelumne. 

Feather 

Yuba 



American 
do.... 



do 

North Yuba 

Yuba 

AmericMi... 
do 



Feather. 
do.. 



do 

Sacramento . 
Feather 



.do 
.do 



Feather. 



...-do 

Sacramento . 
Mokelumne. 



do 

Yuba. 



Sacramento . 
Mokelumne. 
Feather 



North Yuba 
South Yuba. 
South Yuba. 
Feather 



Mokelumne 
.....do 



American 
do.... 



Yuba. 



American 
Feather .. 



.do 



Mariano C. Mello and John 
Costa. 

! Mine worked out. ^T)tt.TDL>stt^«k^«Av. ^A^iiilb\ mine closed. 

5 Permit refused 3une "Xl , \«M». ^'ttiix^ <2i!o%«dL\ vsnuVc «»&k^vA.. 
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Hatore of t&ilingD reaervoir 
propoaed for present use. 



Kock and tntuhdam 

Old water raflervoir 

Old reaerroir and dams, Spring 
Gnlch. 

No impoanding works re- 

q aired. 
Dun across nataral depression . 

Qnincy Mining and Water 
Co.'s dam, Spanish Creek. 

Timber aad brash barrier, 
Webber Creek. 

Brush dams in gnlch 

Bmsh and log dam in old pit. . 

Brash dam in swale and brush 
barrtor on sloping plain. 

Brush dsm, Chili Bavine 

2bra«ii dams in Spanish Ilavine 

Broth dam Ml flat 

La^ dam. Bock Creek 

Kock dam across ravine 

Brush and gravel dam in ravine 
Brush dam in ravine 

Dam on flat in Robinson Ravine 
Dams, Cogswell Bavine and 

Jackson'Creek . 
Dams, Little Long Yalle^^ 

Creek. 

1 rock and 2 brash dams in 
Dry Creek. 

Log and brush barriers in ex- 

eavations. 
Log and bmsh dam in ravine . . 
Log and brash dam, Yankee 

Mvine. 
Log and brash dams. Squirrel 

<^-eek. 

CiMnmon reservoir 

Two bmsh dams in ravine 

Log and bmsh dam in South 

Branch of Sutter Creek. 

Log and rock dam in Dry Gulch . 
Stone dam on New York Flat. . 

Brash dam, Dry Creek and 

Jackass Qnkh. 
Log and brush dam, Sutter 

Creeka 
Log and bmsh dam in canyon. 

Cribdam in Eureka Creek 

Bock dam in canyon ; 

8 brash dams in Dry Cafiyon . . 
Log crib dam in Onion Valley 

Brash dams. Saw Mill Qnlch. . 
Log and rock dam in Grass 

Valley Creek. 
Martelle Creek 

2 rock dams. North Fork 
American River. 

Log and brush dams in blind 
ravines. 

Dam, Mexican Gulch 

Log and bmsh dam, Porter 

Bock dain, Saw Mill Gulch 



Approx- 
imate 
amount of 

gravel 
proposed 
to mine. 



Cu. ydt. 
10.000 
10.000 

045,000 



1,000 

118,000 

100,000 

903,000 

»3,000 
20,04)0 
68,000 

24,200 
129,000 

193,000 

125.000 

120,000 

1.161,600 

7,250 

12,700 
1,450,000 

100,000 

296,800 

150.000 

16.000 
24,000 

30,000 

80.000 

4.500 

968,000 

330,000 
145,000 

1,000.000 

32,000 

30,000 

450,000 

150,000 

25.000 

72,000 

25,0(10 
30,000 

30.000 
U. 655, 000 

121,000 

10,000 
45,000 



484,000 



Applica- 
tion 
received. 



1894. 
Jan. 21 
. ...do ... 

Jan. 81 



Feb. 5 

Feb. 6 

Feb. 7 

Feb. 13 

Feb. 15 

. — do . . . 

Fob. 16 

Feb. 19 
. . . .do . . . 



— do . . . 
Feb. 24 
Mar. 5 
Mar. 7 
Apr. 8 

Apr. 19 
May 16 

. . . .do . . . 

June 5 

June 12 

July 17 
. . . .do . . . 



..do 



. ...do . .. 
July 18 
July 25 



...do 
...do 



July 30 

Aug. 16 

Sept. 5 

Sept 7 
Sept 10 
Oct 23 
Oct. 24 

Nov. 3 
....do... 



..do . .. 
..do ... 



Nov. 8 

Nov. 20 
Nov. 26 

Dec. 3 



Order issued 
to build 

impounding 
works. 



Mar. 7,1894 

No works 
required. 

Works al- 
ready part- 
ly built. 

No works 
required. 



License 
granted. 



Mar. 27, 1894 
Mar. 7.1804 

Mar. 13. 1894 



Mar. 7,1894 



Works al- 
ready built 
Mar. 14. 1894 
Apr. 10, 1894 
Apr. 3,1894 



do 

Mar. 28, 1894 



do 

June 27. 1894 
Oct 23,1894 
Oct 9, 1894 
Works al- 
ready built 
Sept i&, 1894 
July 3,1894 

June 27, 1894 

Works al- 
ready built 
Oct ^,1894 

Aug. 14, 1894 
do 



do 



do 

Oct 2, 1804 
Aug. 14, 1894 



do 

Works al- 
ready bait 
Oct 9, 1894 

Sept 18, 1894 

Works al- 
ready built 
Oct 30,1894 



Nov. 27, 1894 
do 



.do 
.do 



Apr. 3,1894 

Apr. 17, 1894 
Apr. 14. ISH 
Aug. 6,1894 

Apr. 10, 1894 
do 



do 

Nov. 27. 1894 
Feb. 5.18<»5 
Oct 23,1894 
May 1,1894 

Oct 2, 1894 



Nov. 6,1894 
July 23, 1894 



Nov. 6,1894 
do 



Nov. 13, 1894 



Sept 25. 1894 
Mar. 12, 1895 
Nov. 13, 1894 
Nov. 20, 1894 



Jan. 22, 1895 



Nov. 27, 1894 
Feb. 12, 1895 



Feb. 26, 1894 



Deo. 17. 1894. 
Jan. 8, 1696 
Feb. 18, 1895 



Dec. 17, 1894 

Feb. 26, 1895 
Apr. 15, 1895 



Mined 

and 

stored 

previous 

to June 

1,1896. 



200 
27,100 



35,000 

27,345 
2,615 
1,000 

7,600 
5,250 



10,000 
1.000 
3,000 



1,000 



Storage 
capacity 

yet 
available, 
partly or 
wholly 
com- 
pleted. 



1,000 



100,000 

5,000 

2,000 

12,000 



8,000 



35,000 

8,400 

15,000 



2,000 



20,000 
11.000 



20,000 

150,000 

5,000 



1,500 
8,500 



2,000 



10,000 

25,000 

15,000 

2,500 



3,300 



4,000 
200 



6,000 

4.000 
1,600 



\ ***' 



000 



20,000 



105,000 

60,000 

15,000 

5,000 



2,000 
100 



10,000 

6,000 
10,000 



* Joint reservoir. 
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No. 



Name of mine. 



84 1 Kentucky Flat 



85 Johnson ... 

86 I Henrietta* 



87 

88 

£9 
90 

91 

92 

93 

94 



95 
90 



97 
98 

99 

100 

101 
102 
103 

104 
105 

106 

107 

108 

109 

110 
111 

112 

113 

lU 
115 
116 
117 
118 

110 

120 
121 
122 
123 
124 
125 

126 

127 



Leroy Hedge 
Epley 



York Mining Co. 
Last Chance 



Goorlman Sc Band . 

Goodman Bros 

'49 Flat 

Fine Gold 



American House 

Central Hill Phicer. 



Kate Gray 

Sprin||f iNinnel and 

Spring Canyon. 
Shealor 



Railroad Hill Gravel. . . 



•Tames Slater. 

GriEzly Hill . 

Va 



County. 



Eldorado 



Amador . 
Eldorado 

Yuba.... 

Eldorado 



Yuha . . . . 
Eldorado 



Amador . . 
.-..do.... 
....do.... 
Calaveras. 



Plumas . . . 
Calaveras. 



Amador . 
Eldorado 



Amador .. 
Calaveras. 



Deer Valley . 



Strawberry Placer 

Mount Gregory Gold — 

Red Hill and Telegraph 

Hill. 
Blacklock 



Kelly &' Matherlyf. 
Dry Gulch. , 



Saw Mill Flat.. 
Mooney Placer. 



Griizly Flat . 
Gold Deposit 



Railroad Placer. 
Independence... 

.T.C.Day 

Iowa 

Tiger 



Hard Times 



Eldorado Placer.. 
Zantgraf & Closs. 

St. Lawrence 

Polar Star: 

Liberty HiU J 

Lost^amp ;. 



McFadden. 



Joubert. 



Yuba.... 
Amador . 
Eldorado 



Calaveras. 
Eldorado . 

Amador .. 

Eldorado 

Placer 

Amador .. 



Shasta... 
Eldorado 



.do 
do 



do... 

Yuba.... 
Eldorado 
Placer - . . 
do... 



do 



Eldorado 

do... 

Nevada . . 
Placer . . . 
Nevada . . 
Placer . . . 



Calaveras. 
Yaba 



Name of applicant 



H. £. Picket 



William Johnson 

Eldorado Water and Deep 

Gravel Mining Co. • 
Leroy Hedge 



Louis RoUand and Alonso 

Vanderberg. 

York Mining Co 

Edward Hancock and W. H. 

Daly. 
Goodman &. Bund 



F. A. Goodman and W. H. 
Gk>odman. 

GkM>. W. Hadley and 

Boliea. 

G. A. Meinecke, Chas. San- 
gainette,and J . S. Shepherd . 



A.Blair 

Wm. Thomas, sr., M. McCor- 

mick, W. A. Bisbee, W. 

Thomas, jr. 

Giovanni Roaai 

Jay E. Russell 



Mine drains into trib- 
utary of— 



American 



Sacramento 
American . . . 



Yuba 

American. 

Yuba 

American. 



Mokelunme. 

do 

do 

Stanislaus . . 



Peather... 
Stanislaus 



Mokelumne. 
American... 



J. E. NewBom. 



Giani, R. T. Luigi, and Luigi 
Demartini. 

James Slater 

Moy Jin Mun 

WuUfBros 



JohnEnos 

Porter Phillips. 



G«o. R. Evans, John Erick- 

son, and M. Fitzgerald. 
Geo. W. Edwarda 



M. A. Kelly and W. H. Math- 

erly. 
O.M.Henry 



Mokelumne. 
Calaveras... 



Yuba 

Mokelumne . 
American... 



Stanislaus 
American . 



Mokelumne. 
Ajnerlcan... 
Sacramento. 



J. K. Williams . 
Thomas Ewing. 



Geo. Wheeler and Moses C. 

Wheeler. 
David Croft 



Wm. Franklin Coe 
John A. Broyles... 
J. C. Day 



Wm. H y^nd John Henning. 

Jas. Wara and Wm. McDon- 
ald. 

Jos. J. and A. A. Hoffman 
and H. McDonald. . 

Wm. and W. J. S. Bacchi 

J. Zantgraf and J. J. Closs. . . 

Ah Wing 

John Spaulding 

T. G. Phelps 

J.B. Rathburn etal 



A.J. Mason — 
Fredk. Joubert. 



Sacramento. 
American . . . 



Cosumnes 
American . 



do.... 

Yuba 

American. 

do.... 

do.... 



.do 
.do 



Yuba 

Bear 

do.... 

American 



V 



*MiDe worked oat. 



\ Permit xefosed Apt.%,lBI»&. 



Mokelumne ' ' 

Yuba - - 

\Y«>rm\lx^^\Mftd May 20, 18»5 - 
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of tailingB roservoir 
proposed for present nue. 



Jjog and brush djun, Nortb 
Otter Creek. 

Hrooh dam in nyine 

. ....<lo — 



Snuth, log. and rock dam be- 

l€9'w mine. 
Sraab, sravel, and rock dam 

in ravine. 
Brnah and log dam, below raine . 
Brueh and gravel dams, EUn- 

oock RaWoe. 
Timber and brush dam. Ash* 

land Branch, Sntter Creek. 
do 



Los "^d bmsh dsm, '48 Gnloh. 

;k and bmsh dam, Sknnk 
▼ine. 

Dams, American House Barine 
Rock and stone dam 



Bmsh dam 

Brash dams, Spring Canyon. . . 

LtOg. rock, and brash dam. Sat* 

ter Creek. 
Brush dsm in dry gulch 



Tork Mining Co.'s dsm 

Brush dam in ravine 

L4>g and brash dams and old pit . 



2 rock dams in dry gnlch 

Brash and log mun in dry 

ravine. 
Log crib dam. Chili Gulch 



Bmiih and gravel dam, Span- 
ish Ravine. 

Worked-out pit, Battlesnake 
Bar. 

Bruah dam below mine , 



Worked-ont pits 

Log and brush dsm, worked- 
ont pit 

Lm and brush dam, Grizzly 

^Kst. 

BeUining wall, old hydraulic 
pit 

Bni«h dam on mine property. . 

^Uon Ravine 

Bmnii dam in rarine 



do. 



do. 



-^'Qah barriers and old hydrsa- 

n^^h dam in small stream 

^•-ked-ont pit 

ah Dam in Illinois Canyon 
drty Hill Dam, Rear River. 

"V- -^o 

^K and brush dam, Woods 

^^^Ic and bruah dam. Buckeye 
>*^ch. 

pits and dams. Willow 



Approx- 
imate 

amount of 
gravel 

proposed 
to mine. 



Cu. yds. 
100,000 

100,000 
7,000 

2,500 

3,500 

4.000 
50,000 

100,000 

50,000 

250,000 

4,000 



2.500 
1,000,000 



10,000 
5«,000 

1,500 

48,000 

30,000 

300,000 

5,000 

3.000 
200.000 

15,000 

403.000 

20,000 

10,000 

80.000 
968,000 

10,000 

18.000 

3,000 
1.800 
1,000 
1.150 
7.000 

30,000 

4,000 

4,200 

150.000 

2,000,000 

144. 000 

160,000 

240.000 

420,000 



Applica- 
tion 
received. 



1894. 
Dec. 5 

Dec 10 
Dec. 11 

Dec. 14 

Dec 18 

Dec. 20 
Dec. 21 

Dec. 24 

— do . . . 

Dec. 26 

Dec. 27 

1895 
Jan. 7 
....do . . . 



Order issued 
to build 

impounding 
works. 



Works al- 
ready built 
Jan. 16,1895 
WorkH al- 
ready bnilt 



.do 



. . . .do . .. 
Jab. 17 



....do., 
. . . .do . , 



do ...... 

do 

do 

Feb. 26, 1895 



Feb. 26,1895 
Apr. 23, 1895 



Jan. 29 Works al- 

I ready built. 

Feb. 1 : do 



Feb. 4 
Feb. 12 
¥eb. 13 

do — 

Feb. 20 

Feb. 23 

Mar. 1 

Mar. 5 

Mar. 7 

Mar. 8 
Mar. 13 

Mar. 16 

Mar. 22 

Mar. 23 
Mar. 27 
. . . .do . ■ . 
Mar. 20 
Apr. 1 

. . ..do — 

Apr. 3 
Apr. 9 
Apr. 15 
Apr. 17 
Apr. 25 
Apr. 29 



do 

Mar. 19, 1895 
Works al- 
ready built 

do 

do 



..do ... 
..do... 



License 
granted. 



Feb. 5,1895 



Jan. 22,1895 

Feb. 5,1896 

Jan. 22.1895 

Feb. 5. 1895 
Jan. 22, 1895 

Jan. 14,1896 

do 

do 

Mar. 5, 1896 



May 13, 1895 
Mar. 25, 1895 



Mar. 5,1896 



Mar. 5,1895 
Feb. 26,1895 



do 

Apr. K.1895 
Mar. 18, 1895 



"I 



Works al- 
ready built. 

May 13, 1895 

Works al- 
ready built. 

Apr. 1,1895 

Works al- 

readv built. 

Apr. 23, 1895 



do 

Apr. 22, 1895 

Mar. 18, 1895 

Apr. 1,1895 



Apr. 8,1895 



Mined 

and 

stored 



Storage 
capacity 

yet 
available, 



previous, partly or 
to June wholly 



1.1895. 



3.000 



750 

308 

200 

2,500 
8,000 

5,000 

1,000 

24.000 

2,000 



200 
4,200 



650 



250 
4,200 



100 
700 



4,200 
1,000 



Apr. 1.1895 

do 

Apr. 22, 1895 



Apr. 23, 1895 

do 

do 



Works al- 
ready built 

do 

do 



May 13, 1895 
....do 



Apr. 22, 1895 



May 27 i June 17, 1896 



June 3 



t 



.....do 

Apr. 29, 1805 



500 
'3,666 



100 



com- 
pleted. 



94,000 



2,000 



1,500 



> *20,000 

20,000 
4,000 



200 
1,650 



200,000 



13,000 



1,250 
20,000 



5,000 
5.000 

2,300 
6,000 



1,000 



5,000 

5,000 

18,000 



1,000 
2,000 

7,000 

4,000 
4.200 



* Joint reservoirs. 
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No. 



128 

129 

130 

131 
132 

133 
134 
185 

130 
137 

138 

130 



Kame of mine. 



Sailor bov 

Pluniaa Imperial. 



Hone Valley. 



Youngs Hill. 
Atom 



Galena Hill. 
Tippecanoe . 
O'Keeffe . . . . 



Charooal Ranch. 
Sharp 



Homestake 
Corkscrew. 



County. 



Sierra . 
Plumas 



Yuba 



.do 
.do 



.....do 

do 

Sierra 



do 
.do 

.do 

.do 



Name of applicant. 



Michael Cortes ■ 

Plumas Imperial Gold Min- 
ing Co. 

M. v. Turner, Mrs. E. M. 
Brown, and Wm. Wellman. 

Wm. Wellman 

E. C. Cochran and Charles 
Turner. 

W. K. and M. J. Williams 

George Parent 

D. O. O'Keeffe 



L. F. Fourier and John Barrere 
£. C. Kendal], J. C. Peterson, 

and H. Kimball. 
C. Wlchman, W. Elkins, W. 

R. and B. F. Atkinson. 
S. F. Toland and G. W. 

Langdon. 



Mine drains into trib- 
utary of — 



Yuba... 
Feather. 



Yuba 



do 
.do 

.do 
.do 
.do 

.do 
.do 



Feather. 
do.. 
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Nature of tailings reservoir 
propoaed for present use. 



Brandy Citr Mine's dam . . 
Bock oam in Rock Creek. 



Brush dam in Horse Valley 

Creek. 
Brush dams in a dry gulch — 
Bmah dams in Wiliiaroson 

CTieek. 
Oldhvdrualic pit, Galena Hill. 
Bruan dam in Spanish Ravine, 
doaing waste cuts, hydraulic 

pit. 

Flat acUacent to mine 

Brush dam Sharp ravine, old 

pit and reservoir. 
Dam, blind ravine 



Bmah dam, bank of Spanish 
Ravine. 



Approx- 
imate 
amount of 

gravel 
proposed 
to mine. 



Cu.yd$ 
20,000 
120,000 

12,000 

5,000 
70,000 

84,000 

32,000 

0,000 

150,000 
200,000 

15,000 

25,000 



Applica- 
tion 
received. 



1805. 
June 3 
June 11 



....do 

. . . .do 
. . . .do 



. . . .do . . . 
....do . .. 
June 15 



Order issued 
to build 

impounding 
works. 



....do . .. 
Jane 24 

June 25 

June 28 



License 
granted. 



Mined 

and 

stored 

previous 

to June 

1,1895. 



Storage 
capacity 

yet 
available, 
partly or 
wholly 
com- 
pleted. 



APPENDIX ZZ. 



OCCUPANCY OF AND INJURY TO PUBLIC WORKS BY CORPORATIONS 

AND INDIVIDUALS. 



[Reported under section 2, river and,harbor act of 1884, and section 4, river and harbor act of 1886.] 



1. Report of Lieut. Col. Peter C. Hains, 

Corps of Engineers. 

2. Rei)ort of Capt. O. M. Carter, Corps of 

Engineers. 

3. Report of Lieut. \Vm. L. Sibert, Corps 

of Engineers. 

4. Report of Maj. D.W. Lock wood, Corps 

of Engineers. 

5. Report of Maj. Clinton B. Sears, Corps 

of Engineers. 



6. Report of Mig. W. L. Marshall, Corps 

of Engineers. 

7. Report of Col. O. M. Poe, Corps of 

Engineers. 

8. Report of Lieut. Col. Jared A. Smith, 

Corps of Engineers. 

9. Report of Capt. Dan C. Kingman,' 

Corps of Engineers. 



(1) report of lieut. col. peter 0. hains, corps of enoineebs. 

United States Engineer Office, 

Baltimore^ Md.j July 8, 1895, 

General : In compliance with the requirements of General Orders 
Nos. G and 7, series of 1887, and 9 of 1888, from Headquarters Corps of 
Engineers, I have the honor to report, concerning the rivers and har- 
bors in my charge, that no additional information on the subject of those 
orders has been received by me since the last annual report, except as 
shown by the following statements : 

In regard to putting refuse in the streams: On the Great Kanawha 
Kiver, West Virginia, there has been no material trouble at the movable 
dams from this source. The sawmills, with one exception, so far as this 
office is advised, have either been burning their slabs, sawdust, etc., or 
putting it where it is not liable to be washed into the streams. The 
exception referred to is that of the Marmet-Smith Goal and Mining 
Company at Kaymond City in the No. 8 pool. This company has been 
operating a small mill at their works and throwing part of the refuse 
on the bank where it would be carried into the river by high water. 
They continued to do this at times after having their attention called 
to the matter and being furnished with a copy of the extract from the 
river and harbor act of September 19, 1890, concerning such acts. 
United States district attorney. Gen. C. C. Watts, was notified of this 
violation of the law by letter dated April 18, 1895. General Watts 
states that it is the purpose to bring the matter to the attention of the 
next grand jury. 
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The Charleston, Olendennin and Sutton Bailroad Company is n 
bnilding their road along the banks of Elk Biver, West Virginia. Tli4 
has been some complaint by Elk Inmber and boat men aboat this ca 
pany, or its contractors, cutting and felling timber into the river or 
the banks. The attention of the officers of the company has been call 
to the matter, and they have had a considerable part of the fallen timb 
cut up and removed. They are still working at it and will, it is thougl 
get it all out of the way within reasonable time. The officers of tJ 
company appear anxious to conform to the requirements of the law 
the matter. 

There has been no change in the status of the old milldams on El 
Kiver, West Virginia, during the year. The Secretary of War hg 
requested the Attorney-Oeneral to have proceedings instituted for tb 
removal of the Frametown and Ashley dams. 

The Elk Island Boom at Sutton and the temporary dam built by tli 
boom company just below their boom remain in practically the san 
condition as when reported on last year,' and described in Co1od( 
CraighilPs reijort of July 3, 1894 (Beport of Chief of Engineers fi 
1894, p. 3190). In the first trial under the indictment of the compai 
by the grand jury of Braxton County, on account of this temporal 
dam, the jury failed to agree. So far as this office is informed a secoi 
trial has not yet been had. 

Very respectfully, your obedient servant, 

Peter C. Hains, 
Lieut CoLj Corps of Engineers. 

Brig. Gen. Wm. P. Craiohill, 

Chief of Engineers J U. 8. A, 



(2) report of gapt. o. m. garter, oorps of engineers. 

United States Engineer Ofpiob, 

Savannahy Oa.y June 30j 1895. 

General: I have the honor to report that '*no structures or wori 
built or made by the United States in aid of commerce or navigatioi 
within the district under my charge '^have been used, occupied, 
injured by a corporation or individual during the year, with the f< 
lowing exceptions: 

1. On September 4, 1894, the steamship Chatham of the Merchan 
and Miners' Transportation Company, of Baltimore, Md., ran into ai 
damaged the Barnwell Island training wall, Savannah Harbor, to tl 
extent of $1,753.17. 

2. On October 1, 1894, the steamship Chattahoochee of the Ocei 
steamship Company, of Savannah, Ga., ran into and damaged the san 
wall to the extent of $2,243.38. 

•Those cases have been brought repeatedly to the attention of tl 
United States attorney for the southern district of Georgia, as requin 
by law, but so far as known no steps have been taken by him lookii 
to the collection of the amount of damages as provided by law. 

3. On December 3, 1894, the British steamship OuildhaUj!9kVk into ai 
damaged spur Ko. 8, Jones Island, Savannah Harbor, Georgia, to tl 
extent of $370. The vessel escaped to sea before it could be libeled ai 
has not been in port since. 

4. On December 26, 1894, the Spanish steamship Conde Wifredo rs 
into and damaged the Barnwell Maud tiamm^^^Xi^ T\x<^aKuaQf $5< 
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was deposited to the credit of the appropriation for improviDg harbor 
at Savannah, Ga. The damage has been repaired. 

5. Some minor iniuries of pile training walls have been caused by 
unknown parties and small quantities of stone have been removed from 
dams in the vicinity of Big Gap, Savannah ii arbor, Georgia. 
Bespectfnlly submitted. 

O. M. Garter, 
Captj Corps of Engineer^. 
Brig. Gen. Wm. P. Craighill, 

Chief of Engineers^ U. S. A. 



(3) beport op lieut. wm. l. sibert, corps op engineers. 

United States Engineer Office, 

Little Rockj Ark,, June 30j 1695. 

Obnsral: I have the honor to report that '^ no structures or works 
bailt or made by the United States in aid of commerce or naTigation" 
^within the district under my charge <' have been used, occupied, or 
injured by a corporation or individual" during the year, with the fol- 
lowing exception : 

The Pine Bluff Water, Gas and Electric Light Company used Dike 
ITo. 2, Pine Bluflf and Bob Boy Beach, Arkansas Biver, at Pine Bluff", 
Ark., as an intake pier for the suction pipe of their waterworks. 

A license, revocable at will, by the Secretary of Wai-, issued Septem- 
lier 10, 1894, grants the use of this dike for the purpose above stated. 

I have the honor to be, very respectfully, your obedient servant, 

Wm. L. Sib£]^t, 
FirHt Lieut, Corps of JSfi^ineers. 

Brig. Gen. Wm. P. Craighill, 

Chief of Engineers, U. 8. A, 



(4) report of maj. d. w. lockwood, corps of engineers. 

United States Engineer Office, 

Cincinnatij Ohio, July 10^ 1895. 

General : I have the honor to submit the following report in regard 
to obstructions to navigation, such as bridges, etc., in rivers under my 
charge, at the close of fiscal year ending June 30, 1895. 

• •••••• 

GUYANDOTTB RIVER, WEST VIRGINIA. 

The improvement of low-water navigation of this river has been ren- 
dered impracticable for years by reason of the existence of two dams, 
one known as Peck's, which is about 7 miles below Logan Oourt-House, 
and the other one known as Lambert's, distant about 26 miles from 
Logan Court- House, downstream. These dams project 3J feet above 
the bottom of the river, and although they have through them chutes 
for push boats, they nevertheless seriously interfere with not only that 
species of navigation but also with ordinary steaqjbcats and the run- 
ning of logs. Peck's Dam was built before the war and was authorized 
by the circuit court of the locality. It is claimed that Lambert's Dam 
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was constructed without any permission or authority whatever. In 
order that the low-water navigation of this river should be made as 
complete as possible it is necessary that these two dams should be 
removed. 

As this apparently can not be done with the consent of the owners, 
I would recommend that they be proceeded against in the United States 
court as obstructions to navigation, in order to force their removal. 
Very respectfully, your obedient servant, 

D. W. LOOKWOOD, 

Major J Corps ofUnffineers, 
Brig. Gen. Wm. P. Graighill, 

Chief of Engineers^ U. 8. A. 



(5) report of ma j. clinton b. sears, corps of engineers. 

United States Engineer Office, 

Duluthy Minn.y June 30^ 1895, 

General: Pursuant to the requirements of General Orders No. 
Headquarters Gorps of Engineers, United States Army, June 26, 
I have the honor to report as follows : 

No piers, breakwaters, or other structures built by the United Sta 
in aid of commerce or navigation in this district have been occupied 
injured by corporations or individuals during the year, except as in 
cated in letter to Chief of Engineers June 17, 1895, relative to M 
quette Breakwater, as follows: 

On the morning of June 3, 1895, the steam propeUer La Salle, belonging; to W. _ 
Reese, of Cleveland, Ohio, but registering at Marquette, Mich., ran into the brea^. 
water in Marquette Harbor and damaged it. 

The break made by the steamer has )ust been repaired, at a total cost to the Un 
States of $327.7^. 






Tlie collision took place during a heavy fog, but in my opinion it was due to 
lessness. The steamer was weil in range*of the fog signal and consequently t-^Ki^ 
master must have been aware of his general location ana the fact that there wa^» * 
breakwater 3,000 feet long extending out across the harbor, the vesael having b< 
frequently in and out of the harbor, and it was either carelessness or poor navi^ 
tion that allowed him to bring up against the breakwater. I am of the opinion tl» 
he was going too rapidly. * 

Respectfully submitted. 

Glinton B. Seabs, 

Major, Corps of Engineers. 

Brig. Gen. Wm. P. Graighill, 

Chief of Engineers, U. 8. A. 



(6) REPORT of MAJ. W. L. MARSHALL, GORPS OF ENGINEEBS. 

United States Engineer Office, 

Chica^fOj IlLj June 30, 1895m. 
General : In accordance with General Orders No. 9, Headquarters 
Corps of Engineers, June 26, 1888, 1 have the honor to report th»*> * 
have no information additional to that contained in former reports ^^ 



'Jn/ofmation giye^ to the district attorney, western district of Michigan. 
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^^e use, occupation, or injury to piers and breakwaters in this district, 
^Mch information is required by section 4 of the river and harbor act 
^f August 5, 1886. 

.The piers and breakwaters in Chicago Harbor are obstructed, occu- 

^)^, and infested with fishermen, thieves, thugs, and gamblers, as 

S^tofore, and means are sought to rid the piers of their presence. 

I^Q city of Chicago will police the piers attached to the shore so far as 

L ^ prevent violations of city ordinances, but will not police piers in deep 

; ^ater disconnected with the shores, nor will they prevent trespassing 

^^ aoy United States piers, but expects the United States to maintain 

^he integrity of its property. 

Very respectfully, your obedient servant, 

W, L. Marshall, 
Major J Corps of Engineers. 

-Brig. Gen. Wm. P. ORAianiLL, 

Chief of Engineers^ U. 8. J.. 



(7) report of ool. o. m. poe, corps of en6inrsrs. 

United States Engineer Office, 

Detroitj Mich., July J26, 1895. 

^^ITERAL: In accordance with section 4 of the river and harbor act 
jf -^^gust 6, 1886, and General Orders Ifo. 9, Headquarters Corps of 
Bngiu^gpg^ June 26, 1888, 1 have the honor to report the following cases 
where <«piers^ breakwaters, etc.," under my charge "have been used, 
^^^^pied, or injured by a corporation or individual" during the fiscal 
y«^t euduig June 30, 1895. 

LANDS OCCUPIED BY U. S. LIGHTHOUSE ESTABLISHMENT. 

^Q United States Light-House Establishment occupies as site for 
y^t-keeper's dwelling a portion of the St. Marys Falls Canal grounds, 
^^ by 200 feet, extending from the south bank of the canal to Oanal 
^^e^ty in the city of Sault Ste. Marie, Mich., and just west of the prin- 
J^'Pal meridian of Michigan, the authority for this occupation being a 
^«Uer of Secretary of War William 0. Endicott, dated March 26, 1886, 
*^d being terminable at pleasure of the War Department; also, the 
^^treme end of the southwest pier by a light-house, and a portion of 
J^e northwest pier by a range light; authority by act of Congress 
^M March 3, 1879. 
^e United States Light-House Establishment also occupies the lower 

h\i ^PP^^ ®^^^ ^^ ^^^ ^^^^ P^^^ ^^ ^^^ ^^- ^'^^^ Flats Ship Canal by 
r*ht-hou8es; authority by acts of Congress dated July 28, 1866, and 

^^h 3, 1871. 

^^XrpAlXCY OF PUBLIC LANDS, ETC., BELONGING TO THE BESEEVA- 
TION OF ST. MARYS FALLS CANAL, MICHIGAN. 

jJ[^^irin|p the fiscal year ending June 30, 1896, the reservation has been 
lY^^pied, as reported in my annual report for 1894, printed on page 

r? ' ^^ *^® Annual Report of the Chief of Engineers for 1894. 
jJJ^Uxing the fiscal year ending June 30, 1896, portions of the canal 

^^ and grounds have been occupied by tUe foWo^Vsi^ ^^^^iXj^^V)^:^ 

jura 9S 2B6 
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connected with deepening the canal, constructing the 800>foot lock and 
power house and office building, permission having been granted them 
to do so: Messrs. Dunbar & Sullivan, Hughes Bros. & Bangs, and 
Joseph y. Gearing. In addition to this privileged occupation, Messrs. 
Dunbar & Sullivan have occupied a portion of the grounds north of 
the canal with buildings and shipyard plant used in building dump 
scows, repair of boats, dredges, etc., without permission and in spite of 
notification to remove the same. 

The ferry steamer International also occupied the Government pier 
in front of old Fort Brady during the greater portion of the season of 
1894 as a ferry dock or landing against the orders of the canal author- 
ities not to do so. 

INJURIES TO PIERS, ETC., OF ST. MARYS FALLS CANAL, MICHIGAN. 

On July 6, 1894, the steamer Spokane struck and injured north pier 
below lock. 

On August 10, 1894, schooner John Keith, bound down, broke piece 
out of coping of lock wall with protruding chain plate bolts. 

On September 14, 1894, the schooner James Moivatt broke piece out of 
lock wall on north side by scraping it with her chain plate boltheads. 

On September 17, 1894, steamer OnokOy bound up, struck the north 
pier at the bridge and damaged it considerably; displaced top stone 
about 2 inches. 

On September 23, 1894, the schooner Haicgood, bound up, struck 
light-house on pier at head of canal, causing considerable damage. 

On September 24, 1894, the steamer Nyanza, bound up, struck canal 
pier at section 95, doing damage which cost $179.78 to repair. 

On May 2, 1895, the steamer 0. 8. Lockwood, bound up, damaged oak 
fender on stone sill at west end of lock. 

On May 19, 1895, the steamer Joliet, bound up, broke piece off of the 
south wall of lock, on account of the mate refusing to obey orders of 
Assistant Superintendent McKeone. 

On May 24, 1895, the schooner San Diego broke a strap on south leaf 
of upper lock gate. 

On June 3, 1895, the steamer Iron Chief hvo^e^ piece out of lock wall 
in front of canal office. 

On June 3, 1895, the schooner Homer broke piece off of south wall 
of lock, about opposite curve in north wall. 

On June 15, 1895, the steamer Spokane struck pier above lock and 
damaged it to the amount of $24. 

On June 19, 1895, the steamer Birkenhead struck her chain plate 
against wall and broke off piece of coping. 

On June 20, 1895, the steamer J. M. Nichol chipped lock wall in sev- 
eral places when raising in lock, caused by spike heads projecting from 
her fender streak. 

OCCUPANCY OF PUBLIC LANDS, ETC., BELONaiNG TO THE HESEBVA- 
TION OF ST. CLAIB FLATS CANAL, MICHIGAN. 

The United States has never supplied the custodian at St. Clair 
Flats Canal with a dwelling. By tolerance, his son, Subftspector 
William Mott, has built and occupied a small cottage on the ^ast dik;^ 
of the canal. 
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INJURIES TO PIERS, ETC., OP ST. CLAIR FLATS CANAL, MICHIGAN. 

On September 23, 1894, the scbooner Mabel Wilson ran into west pier 
of canal, doing $28.30 damage. 

Very respectfully, your obedient servant, 

O. M. PoE, 
Colonel, Corps of Engineers^ 
Bvt. Brig. Oeneraly U. S A. 

Brig. Gen. Wm. P. Craighill, 

Chief of Engineers, U, 8. A, 



(8) report of lieut. col. jared a. smith, corps op engineers. 

United States Engineer Office, 

Cleveland, Ohio, July 9, 1895. 

General: In compliance with requirements of General Orders No. 
9, Headquarters Corps of Engineers, dated June 26, 1888, 1 have the 
honor to report that during the fiscal year ending June 30, 1895, the 
steamer Siberia, commanded by Capt. A. W. Morse, while entering 
harbor of Cleveland, Ohio, about 11.30 p. m., June 23, 1895, ran into 
the outer end of the west, pier, crushing through the waling timbers, 
pOing, and bulkhead. 

It is estimated that repairs made necessary by this injury will cost 
$183.65. 

The agents, Messrs. Moore, Barton & Gilchrist, of Cleveland, Ohio, 
will be requested to make the repairs. 

No other information has been obtained regarding the use, occupancy, 
or injury by a corporation or an individual of any structures or works 
built or made by the United States in aid of commerce or navigation. 
Very respectfully, your obedient servant, 

Jared a. Smith, 
Lieut, Col., Corps of Engineers. 

Brig. Gen. Wm. P. Craighill, 

Chief of Engineers, U. 8. A. 



(9) report of capt. dan c. kingman, corps of engineers. 

United States Engineer Office, 

Oswego, K Y., July 10, 1895. 

The following is the only new case of occupancy of or injury to public 
works by corporations or individuals in my district during the fiscal 
year ending June 30, 1895 : 

Some eight or nine hundred willow trees have been set out by the 
United States just west of the west jetty at Great Sodus Bay. The 
object of this was to form a wind-break which would stop the drifting 
sand and prevent it from being carried into the channel, thereby impair- 
ing its navigability. In order to prevent these trees from being injured 
and destroyed I caused a number of notices to be printed upon cloth 
and conspicuously posted in their immediate vicinity. These notices 
set forth the fact that the trees bad been planted by the United ^t&tfi^ 
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for the protection of its navigable water, and gave the law in the case 
and the penalty for its violation. Notwithstanding this, it was found 
in the spring of 1895 that some twenty of the trees had been driven 
over with wagons and uprooted or broken down. I accordingly secured 
affidavits from two citizens of Sodus Point, K. Y., that they had seen 
one Max Cline drive over and break down these trees. These affidavits, 
together with a full statement of the case, were placed in the hands of 
the United States attorney for the nothern district of New York. The 
case was brought to trial before United States Commissioner Getty at 
Oswego, N. Y. The accused was present and was provided with coun- 
sel. The United States attorney appeared in person, but a conviction 
was not secured. 
Bespectfully submitted. 

Dan G. Kingman, 
Captain^ Corps of Engineers. 



APPENDIX AAA. 



REPAIR OF THE AQUEDUCT BRIDGE ACROSS POTOMAC RIVER AT 

WASHINGTON, D. C. 



bepobt of ma j, cha8. e. l, b, davis, cobps of engineers, officer 
in charge, for the fiscal year ending june so, 1895, 

United States Engineer Office, 

Washington^ D. 0., July 9, 1895. 

General : I have the honor to forward herewith my animal report 

for the year ending June 30, 18d5, for repairs to the Aqneduct Bridge, 
• • • 

Very respectfully, your obedient servant, 

Chas. B. L. B. Davis, 
Major J Corps of Engineers. 

Brig. Gen. Wm. P. Graighill, 

Chief of Engineers^ U. 8. A. 



Under date of January 23, 1893, a resolution of the United States 
Senate of January 21, 1893, was referred to this office with instruc- 
tions to make the examination and report necessary to enable the Sec- 
retary of War to comply fiilly with the resolution. In obedience to 
these instructions the following report was submitted: 

United States Engineer Office, 

Washington^ D. C, June 21 j 1893. 

General: In compliance with the instructions contained in Depart- 
ment indorsement of January 23, 1893 (915, E. D., 1893), I have the 
honor to submit the following report of an examination of the piers of 
the Aqueduct Bridge across the Potomac Biver at Georgetown, D. G., 
to comply with Senate resolution of January 21, 1893. 

The resolution of the Senate is as follows: 

In tiue Senatb of thb ITnitbd States, 

January 21, 189S, 

resolution inBtruotin^ the Secretary of War to canne an examination to be made of the piers of 
the Aqueduct Bridge, and the District Commissioners to furnish a statement of expenditures on 
•eooant of said bridge since it became the Joint property of the United States and tne District of 
Columbia. 

Whereas by the annual report of the Commissioners of the District of Columbia 
for the year ending Jane thirtieth, eighteen hundred and eighty-nine, it is made to 
appear that the masonry composing the piers of the Aqueduct Bridge was lar^^el^ in 
need of repair, and at least one of the piers thereof had aettVed ioui Vnc^kc^ Xo \^<^ 
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north, and large cavities cansed by erosion existed in more than one of said pi 
and that a large sum of money was expended in the repair of the same : There! 

Resolved, That the Secretary of War is hereby aatliorized and directed to cans 
be made a thorough examination of the piers of said bridge by some competent ofl 
of the Engineer Corps of the United States Army, and report to Congress at 
early day — 

FivBt If an^ one of said piers of said bridge has so settled as to be out of ploi 
and if so, which way it leans. 

Second. What cavities, if any, exist in any of the piers of said bridge reqnir 
repairs or in any way impairing the supporting capacity of said piers, or <eithei 
them, making specific report of defects, if any, in each pier. 

Third, That he transmit a copy of the report of the officer of the Engineer Cc 
charged with the duty of constructing the piers of the said bridge, showing 
minutely as may be the plans and processes used in the construction thereof. 

And be it further resolved. That the Commissioners of the District of Columbis 
required to transmit to Congress a detailed report of any and all expenses incai 
in the repair of the piers of said bridge since the same became the joint proper! 
the United States and the District of Columbia, and by whom said repairs, if i 
were made, and under whose direction or supervision the same were made, anc 
fully as may be practicable, a detailed account of the work of making the same, 
a copy of the report of any officer of the District or employee thereof engage* 
the said work, or upon any part thereof, including a statement as to whether 
said Commissioners have ever caused either or all of the piers of said bridge t 
tested with plumb and level, or any other suitable instrument, to see if either o 
of them are oat of plumb; and if so, the result of such examination. 

Attest: 

Anson G. McCook, Secretat 

The examination of the piers of the Aqueduct Bridge called for by 
terms of the above resolution required the services of a submarined! 
for the examination of that portion of the piers below the level of 
tide. At the date of the receipt of the resolution the Potomac Ri 
was covered with ice to the thickness of from 12 to 14 inches, an< 
was then impracticable for a diver to work. Moreover, the water 
too cold for efficient work of this character, to which was added 
further difficulty that the annual freshets which follow the breals 
up of the ice would effectually prevent submarine operations in 
early spring. GoiTespondence was, however, at once instituted wi^ 
view to securing the services of a competent and experienced diver 
that the work could be commenced as soon as the season was favora 
A diver was engaged who had laid considerable masonry under wi 
and was experienced in the examination of bridge piers. All the ne 
sary preparations for the work having been made, the examination 
the diver was commenced May 2, 1893. A large scow was provided 
the use of the diver, the scow being anchored alongside the pier nv 
examination. After about one day's work a heavy rain followed 
high northwest winds and a freshet interrupted the work until Ma> 
1893, when it was resumed and carried on continuously until May 
1893, when the diving was completed. Meanwhile, as the weather 
mitted, levels were taken at the bridge seats on the top of the p 
and measurements made to the end pins of the trusses. The iuB 
mental examination was completed May 20, 1893. The following 
detailed report of the examination. 

EXAMINATION OF PIERS AND ABUTMENTS UNDEB WATER BY DI^ 

SOUTH ABUTMENT. 

The south abutment was found to be riprapped on the river i 
below a depth of 7 feet at the west end and 11 feet at the east or d< 
stream end. The masonry was found in excellent condition from 
tide down to the riprap. 
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PIER NO.l. 

Pier No. 1, counting from the south abutment, is the pier which was 
partly undermined at the west and northwest euds by the flood of June, 
1889, and repaired under the direction of the District Commissioners 
with Portland cement concrete in bags, placed in the eroded cavity by 
divers. After the concrete was placed, 952 tons of riprap were placed 
about the pier. The top of this riprap was found, May, 1893, to be 
about 15 feet below low tide at the west or upstream end of the pier and 
about 26 feet below low tide at the southeast corner. This riprap pre- 
vented any examination of the concrete placed under th'e west end of 
the pier. The masonry was, however, found in good condition down to 
the riprap, with the exception that at the southwest corner the mortar 
is out of the joints for an area of about 15 square feet. This is not a 
serious defect, however, and the pier may be regarded as in good condi- 
tion. A mass of concrete was found at the east end of the pier on 
which the soundings were from 17 feet in the center to 27 feet at the 
southeast comer. 

PEER NO. 2. 

Pier 1^0. 2 was found to be in good condition except a cavity about 
li feet deep and 2 feet high around the west end. This cavity is 
between the bed rock, which is quite irregular, and two timbers which 
are halved together, forming an angle at about the center of the west 
end of the pier. These timbers rest on the bed rock at their outer 
ends and may have rested on some loose stones at other points which 
have since been removed by the action of the current. But it is more 
probable that the timbers formed a part of the cofferdam and that the 
foundation course was laid inside the timbers and the next course pro- 
jecting a little further than the former, covered the upper sides, and 
that the cavity between them and the rough ledge has always existed. 

The bed rock was exx)osed around the west end and the rest of the 
pier was surrounded by a bank of sand. 

PIER NO. 3. 

The greater part of this pier was found in excellent condition, but 
the foundation courses of the west end have been displaced or eroded, 
presumably by the action of the current, until a cavity from 3 to 7 feet 
*»jgh and from 3 to 6 feet deep extends all the way around this end of 
J"^ pier. The bed rock is exposed around the west end, riprap was 
found nearly all the way along the sides at a depth of about 22 feet 
^low low tide, and a mud bank has formed around the east end, the 
bighest part of which is 15 feet below low tide. 

On tracing No. 1 accompanying this report* will be found a sketch 
of Pier No. 3, showing the position and extent of the erosions as ascer- 
»ined by the diver. 

PIER NO. 4. 

A cavity extending nearly the whole length of the south side of this 
PJ^r Was found. This cavity is about 3 feet high above the riprap and 
fj*^t deep^ but as the foundation courses project about 8 feet beyond 
3® side of the main pier the cavity is not as serious a defect as it 
"^>«tt appear. 

*Not printed. 
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Tbere is, however, a large cavity in the west eod which starts t 
the ice breaker at a coarse about 8 feet below low tide, where itisi 
7 feet deep (measured lengthwise of the pier) and extends entirely a 
the end of the pier. At the southwest corner of the pier the c 
of the cavity is 11 feet, or about 4 feet deeper than the average d 
It is probable that the erosion started near the bed rock in the foi 
tion courses, which were worn and displaced by drifting debris 
that as the cavity deepened the stones above fell from their own w 
and now lie together with several small trees scattered abou 
end of the pier. A large tree was found at the bottom lying acroE 
upstream end of the pier, which was probably a factor in the i 
erosion of the masonry. The extent of the cavity is shown oi 
plan and elevations of Pier No. 4, on tracing No. 1 accompanying 
report. 

There is a crack extending entirely through the pier from the t 
the coping down to low tide and probably further, but it was so i 
that the diver was unable to follow it. This crack is only i 
three-eighths inch wide at the widest part. The crack is more mi 
on the south side of the pier than on the north side. The era 
plainly due to the undermining of the upstream end of the pier. 

Biprap was found along the sides at a depth of about 25 feet I 
low tide and a bank of mud 15 feet below low tide at the downst 
or east end. 

PIER NO. 5. 

No serious defects were discovered in this pier. One of the s 
in the ice breaker just north of the center and at low tide has st 
slightly. 

There are two places in the foundation courses, one on the soutl 
and the other on the northwest corner, that need a little concrete 
rough joints, and some riprap should be placed outside of the con 
for its protection. 

There is a large tree lodged at the foot of the west end of the 
which rests on the bed rock. 

Around the east end and sides was found a bank of mud at a c 
of about 22 feet below low tide. 

PIER NO. 6. 

At Pier No. 6 a cavity was found at the northwest corner abi 
feet long, 5^ feet high, and 3 feet deep. 

The west end of the pier is founded on quite a steep ridge of I 
the highest point being near the center of the west end. This ridg 
considerable slope toward the sides of the pier, and it may be thai 
cavity is due to the movement or slipping out of the lower cours 
the inclined bed rock. The remainder of the masonry of this piei 
found in good condition. ^ 

Biprap was found at a depth of about 22 feet at low tide at the d 
stream part of both sides, which depth gradually increased to 2( 
near the upstreani part of the sides. Around the east end is a ba 
mud, the highest part of which is 15 feet below low tide. 

PIER NO. 7. 

There is a stone out of the north side of the pier near the centei 
and 15 feet below low tide. This stone was about 18 inches sqaai 
the face. The masonry is, however, good all around this defect, so 
it is uot serious. 
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The rest of the pier is id good condition, except the foundation courses 
of the west end. These courses have been displaced, leaving a cavity 
fanning entirely across the end of the pier. This cavity is about 3 feet 
high and 2 feet deep at the center, and about 4 feet high and 6 feet deep 
at the comers. 

The bed rock was exx>osed at the foot of the west end at a depth of 
26 feet below low tide. At the east end mud was found at a depth of 
22 feet, and riprap along the sides at about 23 feet. 

There is a large tree lodged at the foot of the west end of the pier. 

PIER NO. 8. 

This pier is in good condition, except a few places on the east end 
and north side, where the mortar is out of the face's of joints, and a small 
cavity at the foot of the southwest corner, which 7 feet long, 3 feet 
deep, and 2 feet high. 

The bed rock is exposed at the west end, 30 feet below low tide, and 
riprap was found around the other sides at a depth of from 18 to 30 feet. 

NORTH ABUTMENT. 

This abutment is in good condition, except a few places where 
the mortar is out of the faces of the joints. The water is only about 
10 feet deep to the mud, which was found around the foot of this 
abutment. < 

MASONRY OF PIERS AND ABUTMENTS ABOVE LOW TIDE. 

The masonry of piers and abutments above low tide is in good con- 
dition, with the exception of the crack already noted on Pier No. 4. 
All of the masonry above low tide was carefully pointed with Portland 
cement mortar in 1888, when the bridge was reconstructed, and the 
pointing was found intact. 

LEVELS ON PIEES AITO ABUTMENTS. 

Levels were taken on bridge seats of all the piers and abutments at 
the points shown on tracing No. 2.* These bridge seats are of granite, 
the tops being bush-hammered, 8-cut work, affording good surfaces on 
which to determine precise elevations of the coping. 

These bridge seats were set at a uniform grade of 30 feet above mean 
low tide of the Potomac Biver improvement. The levels taken in May, 
1803, are given in tabular form below, and show no appreciable varia- 
tion beyond such as are due to irregularities in the dressing or setting 
of the stone except upon Pier No. 1. The differences in level found 
here are due to the movement in the freshet of 1889. Piers Nos. 2 to 
8, inclusive, are plumb. Pier No. 1 has moved to the north from the 
nndermining of the freshet of 1889, so that the batter of the north face 
is now 0.075 foot per foot, and of the south face 0.095 foot per foot. 
Between the top of the coping and high-tide mark the pier is out of 
plumb tifty-two one-hundredths of a foot. The pier, however, is in a 
condition of stable equilibrium, and no serious results need be appre- 
hended from this comparatively slight deviation from the vertical. 

*Not printed. 
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Table of elevatioM of Jnidge waU. 
[Letters a, b, o, etc., refer to positions on coping as shown on fig. 2 of sheet "^o. S.] 



Ko. of pier. 


Elevation at point— 


a. 


b. 


c. 


d. 


e. 


f. 


S- 


h. 


South abutment . . . 




20.907 
29.912 




30.002 


80.0Q2 






29.987 


1 


29.971 
30.000 
30.001 




20.088 
'"'36.*006" 




29.955 


2 




30.000 
80.001 
29.999 
29.908 
30.003 


30.011 


20.006 
20.004 
30.004 




3 


20.992 
29.994 
29.977 
30.008 






4 




29.994 




5 






30.000 
30.006 
29.090 


80.009 















7 


29.964 


'29.970 
30.012 






20.984 


8 




30.000 


30.003 
30.021 


30.008 




North abutment.^. 


30.021 


30.041 


30.022 















MEASUREMENTS OF SPANS. 

The measarements taken to the centers of the several piers on the 
center line of the bridge are shown on sheet No. 2.* 
Very respectfully, your obedient servant, 

Ghas. E. L. B. Davis, 
Majofy Corps of Engineen. 
Brig. Gen. Thomas L. Casey, 

Chief of Engineers^ U. 8, A. 

This report was returned with the request to submit an estimate of 
cost of making the necessary repairs to the abutments and piers of ibe 
bridge, and in reply thereto the following report was submitted : 

United States Enginebb Office, 

Washington^ D. C, July 17, 1693. 

General: I have the honor to submit the following report upon the 
estimate of cost of the necessary repairs of the piers of the Aqueduct 
Bridge, in accordance with the first indorsement of the Chief of Engi- 
neers' Office, dated June 22, 1893 (inclosure 5 of 915): 

Estimate, 

Bepaira to Piers Nos. 2, 3, 6, 7, and 8 ; 87 cable yards Portland cement concrete 

in bags, laid by a diver, at $30 $2, 610 

Repairs to Pier No. 4 ; cofferdam, including pumping and removal 25, 450 

Sborin^ old masonry 300 

Removing debris, old trees, etc 400 

203 cubic vards granite masonry, laid, at $50 10,150 

False work for 2 spans 5,500 

44,410 
Contingencies, 15 percent .'. 6,660 

Total 51,070 

It is proposed to repair Piers Nos. 2, 3, 6, 7, and 8 by means of concrete 
in bags put in place by a diver. 

In the case of Pier Ko. 4 a cofferdam will be necessary. An estimate 
is submitted for false work under the panel points of the truss on each 
side of the pier. In making the examination of this pier in May last 
there was a very strong current running, making it too hazardous for 
the diver to go under the overhanging portion of the pier so as to make 
a thorough examination of the condition of the masonry. The cavity 

* Not printed. 
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was explored by means of a soanding pole inserted at varioas points 
with the corresponding amounts of x)enetration. After the cofferdam is 
in place and before it is pumped out it is thought that in tbe still water 
thus secured a thorough examination of the cavity can be made by the 
diver, and that such examination may show that only shoring of the 
old masonry will be necessary. It is best, however, to provide for this 
false work, as it is very essential not to impede the traffic over the 
bridge during the repairs, and in case the result of the examination 
is unfavorable, to relieve the pier entirely of the weight of the super- 
structure. 

While no immediate danger is apprehended, the condition of affairs 
certainly will not improve, and every high river will tend to scour out 
these cavities, and it is consequently earnestly recommended that early 
and liberal appropriation for these repairs be made. 
Very respectfuUy, your obedient servant, 

Ohas. E. L. B. Davis, 
Major J Corps of JBngineers. 
Brig. (xen. Thomas L. Casey, 

Chief of Engineers, U. 8. A. 

In the act of Congress approved August 7, 1894) being 

An act makiDg appropriatioDS to provide for the expenses of the ffovemment of 
the District of Colambia for the fiscal year ending June thirtieth, eighteen hundred 
and ninety-five, and for other purposes, 

there was the following item: 

• 

For the repair of the Aqueduct Bridge, fifty-one thousand and seventy doUars, said 
Bum to be expended by, and the work to be done under the direction or, the Ohief of 
Engineers of the Army, by contract or otherwise, and by the purchase of material 
in open market in order to prevent delay in the prosecution of the work. 

In the project which was submitted August 21, 1894, it was stated 
that the damage to Pier No. 4 was so serious that it could not be satis- 
foctorily repaired except by means of a cofferdam, and in order to avoid 
any danger of accident to the two bridge spans partly supported by 
this pier it was proposed to build false work to support them during 
the period of repairs. It was proposed to build the cofferdam on sub- 
stantially the plan of the one origiually used to build the pier by Major 
Tamboll, to excavate the mud and use clay puddling. The bed of the 
river being solid rock with a very rough and uneven surface it was 
thought that special precaution would be needed to form a water-tight 
joint between the rock and the lower edge of the cofferdam. Before 
pumping out the dam it was proposed to shore up the overhanging 
masonry at the ice breaker to prevent it from falling when the buoyant 
effort of the water was removed. After the dam was pumped out the 
eroded portions of the pier were to be rebuilt with substantial granite 
masonry laid in Portland cement mortar and carefiilly pointed. The 
cavities in the other defective piers were such that it was thought they 
could be repaired with Portland cement concrete in bags put in place 
by a diver. It was proposed to do this work by means of hired labor 
and purchase of material in open market. This method of construction 
being approved by the Ohief of Engineers, a raft was built and accu- 
rate soundings were taken around the pier with pole and iron x)ointed 
rod to determine the character of the bottom. This examination re- 
vealed the fact that the bottom was very irregular and rocky, with 
but very little overlying material, and that chiefly on the down-stream 
Bide. This scouring away of the overlying material was probably 
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caused by the restriction of the waterway due to building the 
the bridge. At the time of this examination it was though 
great deal of riprap stone must have been deposited around tb* 
otherwise it was difficult to account for the great irregulahl 
bottom. The subsequent examination, after the dam had been 
out and the pier exposed, showed that this great irregularit}'^ 
by the diver and revealed by this examination was due to exc 
poor masonry construction. 

During this examination correspondence was opened with \ 
gaged in foundation work, giving an outline of the work and 
acter and asking them, after further investigation and. examin 
submit proposals either for the entire work or any part of it. ' 
done because it was found that a large and expensive plant wo 
to be purchased or hired, consisting of pile drivers, pumps 
capacity and in duplicate in case of accident, barges, tugs, et 
would take time to collect and might be left on hand after the 
tion of the work. It was thought it would expedite matters 
engaged in this class of business should be found willing to ui 
the work at reasonable figures. The following firms were wi 
Anderson & Barr, of New York ; McLean Submarine Construe 
Wrecking Company, of New York ; Sooysmith & Co., of New Y 
the Wakefield Sheet Piling Company, of Chicago, III. The S 
Schniglau Company, of Chicago, having heard of the corresi 
through the Wakefield Company, wrote for information. 

Anderson & Barr declined to bid. No reply was received 
McLean Company. Sooysmith & Co. sent one of their engi 
make a personal examination, and Mr. Shailer himself came for 
purpose. The Wakefield Company wrote that they would e 
Wakefield to superintend if the Government would furnish 
and labor. 

Two written proposals were received, one from the Shailer & 
lau Company and the other from Sooysmith & Co. These i 
being classified appear as follows: 



No. 


Name and address of bidder. 


Shoring 

up 
trusses 

and build- 
ing and 

pumping 

out coffer- 
dam at 

Pier No. 4. 


Laying 

masonry, 

Pier No. 4. 


Putting in 

concrete, 

Piers Nos. 2, 

3, 6, 7, and 8. 

■ 


n 


Per 
cubic 
yard. 


For 203 
cubic 
yards. 


Per 
cubic 
yard. 


J? or 87 
cubic 
yards. 


$1 


1 
2 


Shailer St, Schniglau Co.. Chicago, Ul.*. . . . 
Sooysmith & Co., New York, N. Y.t 


$24,000 


$6,090 


♦25 


•2,176 








i 







* Commence as no<in as notified of acceptance of bid: complete January 31, 1895. Cse 
18 feet wide, with Wakefield's patent triple-lap sheet piling along outside edge«. 

t Commence as soon as notified of acceptance of bid; complete January 1, 1895. Pr< 
pneumatic caisson, surmounted by crib nlled with concrete; caisson sunk to rock; m 
roenced on crib 2 feet below low water. 

; Will support the spans now resting upon Pier No. 4, remoye pier, and build new o 
also repair other piers, all for above sum. 

As will be seen from the footnotes, one proposed a pneumati* 
and the other a cofferdam, the former requiring the entire re 
the pier and its reconstruction and the latter the exposur 
masonry and the repair of the defective portion. The bid of th 
& Schniglau Company being the lowest and reasonable its ac 
was recommended. The act authorizing the repairs specified 
work was to be done "by contract or otherwise, and by pur 
material in open market, in order to prevent delay in the pre 



i 
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the work." Under other circumstances it would have been recom- 
aded to publicly advertise for proposals in order to secure greater 
[ipetition, but it was thought the delay arising from such a course 
M make the risks of winter ice and spring freshets greater. The 
ommendation having been approved the contractors were notified 
wire of the acceptance of their bid September 26, 1894, and imuie- 
te steps were taken for the prompt commencement of the work. 
B contract provided for the repair of all the defective piers. Pier 
. 4 was to be repaired by means of a crib cofferdam consisting of a 
ivy timber crib filled with stone surrounding the entire pier and 
de water-tight by means of Wakefield triple-lap sheet piling driven 
mnd the outside of the crib and down to the rock bed of the river, 
e ends of the two iron trusses resting on the pier were to be sup- 
rted by trestlework so as to be independent of the pier, to insure 
mnnity &om any accident during the progress of the repairs. Before 
mpiDg out the dam the overhanging masonry of the ice breaker of 
e pier was to be shored up by a diver to prevent the possibility of the 
11 of any part of it when the buoyant effort of the water was removed. 
le dam was then to be pumped out and kept dry and the defective 
isonry removed and replaced by new masonry laid in cement mortar. 
tor the new masonry was completed and had had time to set the dam 
Mtobe filled with water and then removed. The remaining eroded 
Brs needed comparatively slight repairs, which were to be made ^ ith 
5h Portland cement concrete put in place by a diver. 
^9 the difficulties attending the prosecution of this work have been 
7 numerous, with one serious break in the cofferdam, fortunately 
fch injury to no one employed on the work, it is thought best to give 
'journal of operations for each month since the inception of the work 
^tie end of the fiscal year so as to present the difficulties and mishaps 
their regular and proper sequence. 

OCTOBER, 1894. 

he repairs to Piers Nos. 2, 3, 5, 6, 7, and 8 of the Aqueduct Bridge 
,^ commenced by the contractors, the Shailer & Schniglau Company, 
uicago, on October 18, 1894, and continued through the remainder of 
^onth. The repairs to these piers are made by means of concrete, 
^h is mixed, put in bags, and then placed in position by a diver. 
Eroded Cavities were found to have increased in size since the exami- 
On of May, 1893, and the amount of concrete required is in most 
^ greater than has been estimated. 

"^ork was begun on Pier No. 2 and continued successively at Nos. 3, 
^d 7. At Pier No. 3 the cavity was so deep that it was necessary 
^ore up the overhanging masonry with struts of Georgia pine tim- 
before putting the concrete in place. The work was carried on 
teen days and 111 cubic yards of concrete were put in place. The 
^ of building a crib cofferdam for Pier Ko. 4 was commenced with 
be available timber to be had in this market. The bottom courses 
iach of the eight cribs which are to form the lower part of the cof- 
Bm were finished during the month, and this part of the work must 
await the arrival of the timber to be shipped from Georgia. 

NOVEMBEB. 

he repairs to Piers Nos. 2, 3, 6, 7, and 8 by means of concrete in bags 

in place by a diver were continued by the contractors and were 

ipleted November 30, 1894, The largest cavity was found at Pier 
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No. 3, and this had evidently increased in size since the examinatioa 

1893. Eighty-nine and one- tenth cubic yards of concrete were requic 
to make this pier secure. At Pier No. 6, in addition to the cavities foa 
in 1893, the masonry at the southwest comer of the pier had been & 
ried away, probably by the action of masses of ice, and extended repa 
were required here, the amount of concrete laid being 57.7 cubic yar^ 
The concrete was examined by an inspecting diver employed for t 
purpose, who reported the work as entirely satisfactory. This dii 
also made a complete examination of each of the above piers and foa 
a few small additional cavities, which were promptly filled with concn 
by the contractors. The total amount of concrete put in place in the 
six piers was 194.6 cubic yards, distributed as follows: 

Cubic yw 

PierNo.2 11 

Pier No. 3 8! 

Pier No. 5 ', 

Pier No. 6 5' 

Pier No. 7 li 

Pier No. 8 1 

Total 1» 

On November 17, 1894, the eight cribs forming the lower part of i 
cofferdam were towed to Pier No. 4 and put in position around it. 1 
cribs were next secured together by overlying courses of timber, dr: 
bolted and framed in accordance with the plans, and the floor put 
place in the pockets which are to be filled with riprap. At the close 
the month about one-third of the height of the crib had been bn 
This branch of the work has still been delayed by the nonarrival of 1 
cargo of timber which was due November 15, but which had not react: 
this port on November 30. In the meantime, however, some shipmdJ 
have been made by rail, so that substantial progress has been ms 
with the construction of the cofferdam. 

At Pier No. 5 several large trees and snags were found lying on i 
bed of the river and lodged across the upstream end of the pier. Th< 
were removed by hired labor. At Pier No. 8 a timber was found beloi 
ing to the cofferdam in which the pier was built in 1839. The timi 
was partly afloat, being held at one end, and was sawed off by t 
diver. It was 27 feet long and 16 inches square. The sides were wat 
worn, but the timber was in a perfect state of preservation after havi 
been under water for fifty-five years. 

DECEMBER. 

On November 30, 1894, the repairs to Piers Nos. 2, 3, 6, 6, 7, and 8 
means of concrete, put in place by a diver, had been completed. As tl 
concrete was placed almost entirely at the upstream end of the piere 
was deemed advisable to protect it from the action of ice and fresi 
currents by means of riprap stone. Proposals for stone having be 
invited, it was purchased of the lowest bidder, Mr. E. G. Gummel^ 
Eckington, D. C, at 63 cents per cubic yard, delivered on board sco 
at the bridge. The stone was thrown in place by hired labor. T' 
work was commenced December 1, 1894, and completed December 

1894. Two thousand and fifty cubic yards of stone were used, and 
examination by a diver shows that the concrete is fully protect' 
The repairs to Piers Nos. 2, 3, 5, 6, 7, and 8 are, therefore, reported, 
complete. 



I 
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The constrnction of the crib cofferdam at Pier No. 4 by contract was 
deli^ed daring the early part of the month for want of lumber. The 
cargo of timber ordered by the contractors for this work arrived, how- 
ever, on December 11, 1894, when operations were promptly resumed. 
The walls of the crib were built up and the pockets loaded with riprap 
until the crib rested on the bed of the river, except at the northeast 
corner, where it was caught on some projecting points of rock which 
had not been detected by the contractors when taking their soundings. 
The timbers of the crib resting on the projecting points were partly cut 
away by a diver, and some further sinking of this comer of the crib 
thus secured. There is, however, some deflection in consequence in the 
north wall of the crib, but this part of the crib has been blocked up at 
the bed of the river by the diver, and it is thought that with suitable 
precautions a tight dam will be secured. The making of sheet piles 
was commenced as soon as the lumber arrived, and about two- thirds of 
those required have been made. 

On December 29, 1894, the river was practically closed by ice, which, 
together with the extreme cold, has since delayed the progress of the 
work. 

JANUABY, 1895. 

Work on the cofferdam for the repair of Pier No. 4 has been continued 

whenever the weather would permit. The sheet piling has been driven 

[ entirely around the crib, except for a space of about 4 feet on the north 

i side, which will be closed when the dam is ready to be pumped out. 

The piles are Wakefield sheet piles, from 26 to 36 feet long, and were 

driven down to solid rock. They are made of three thicknesses of 

2-inch planking 12 inches wide, bolted together, with a 3J-inch tongue 

and groove. Some shoring was done by the diver under the overhang- 

^^S part of the ice breaker of the pier. The north side of the crib was 

«*> blocked up from the bed of the river so as to give a firm support 

n^^ trestle piers of the false work. 

■Wie north trestle tower of the false work, which is to support the 
^^^ of the spans resting on Pier No. 4 during the repairs, has been 
®r«cted. The cutting of the stone at the quarries has been continued. 
..^ slight freshet occurred January 11, which removed the ice then in 
•fle river without any damage to the cofferdam. The work was delayed 
flve days by storms and freshets. 

FEBEUAEY. 

, 'York on the cofferdam and trestle towers at Pier No. 4 was continued 
sii^^ the early part of February. Owing to the. stormy weather, 
^^^j and extreme cold operations could, be carried on only with the 
^^test difficulty. The river was completely closed by ice, which 
^^hed a thiciness above the bridge of about 11 inches. As it was 
^Practicable to continue the work under the existing conditions, the 
^ ^^^itictors requested permission to suspend operations until the ice 
^^ Out of the river. The request was approved February 13, 1895, and 
j^i ^ precaution against loss or damage from possible ice freshets the 
tom^^ was placed on scows and the north tower was taken down. A 
jj^^Porary fence was built on the roadway between Piers Nos. 3 and 5 

^J^der that travel over the two spans resting on Pier No. 4 might be 
p^flned to the east side of the roadway when necessary during the 
^^Rresa of the work. At the close of the month this part of the river 
^^^ been practically cleared of ice, and the indications were favorable 

^^ earlj Teaamption of work. 
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MARCH. 

The weather and the stage of the river having become favorable^ 
work ^as resumed at the cofferdam about Pier No. 4 on March 6, 1895. 
The trestle towers of the false work were first erected on the crio, SLnd 
the wooden trusses which transmit the weight of the bridge to the 
towers were next put in position. The wrought-iron girders on top of 
the pier constituting the cantilever, which had been put in as a tempo 
rary support for the west trusses, were next removed. When the 
removal of the cantilevers commenced the west side of the bridge 
between Piers Nos. 3 and 5 was closed to travel in order that the least 
possible weight might come upon the defective (or west) part of Pier No. 
4. As soon as the cantilevers had been removed the iron stirrup rods 
which were to carry the weight of the bridge from the end pins of the 
trusses to the apex of the triangular wooden trusses were put in place 
and the weight of the bridge then gradually taken up on the false work 
by turning up the nuts on the i^crew ends of the stirrup rods. Daring 
the last two operations the entire weight of the bridge rested on the 
pier without any further opening of the crack or other bad results. In 
the meantime clay puddling had been thrown in around the outside of 
the dam so as to form a tight joint between the sheet piling Mid the 
rock bed of the river. A boiler and an Sinch centrifugal pump having 
been put in place on the top of the crib, the small opening which had 
been left during the driving of the sheet piling was closed. Pumping 
was then commenced slowly in order to test the dam and bring a slight 
pressure on the outside in order to tighten it. Several leaks were found 
at first, but these were soon stopped by the diver. 

It was found by the contractors that it would be necessary to put in 
all the shores before pumping out the dam to any considerable depth, 
and this work was being done by the diver at the close of the mouth. 
The boiler first installed was found to have insufficient steaming capac- 
ity, and the contractors have purchased a second boiler. The interior 
of the dam has been pumped out to*a depth, of 8 feet below low tide, 
exposing the upper part of the eroded cavity, but the dam afterwards 
filled. 

APBIL. 

The contractors have continued operations on the cofferdam for f^^ 
repair of Pier Ko. 4, but no substantial results have been at}tained, tl^^ 
work being no nearer completion than it was on March 31, 1896, the 
date up to which the last report was made. From April 1 to 5, 15©^5 
the contractors had a diver engaged in placing shores between 't^^^^ 
lower part of the crib and. the pier. This work was necessary beca-c*?^ 
the contractors have only placed enough riprap in the crib to sink: ^^ 
and not being filled with riprap, it has no speci al weight and therefore ^^ 
inherent stability by which to resist the pressure of the water with^^*** 
shoring to the pier on all sides. The boiler first put in service y^^^^ 
found to give an insufficient steam supply, and a new 40-hor8epo^^^^ 
boiler was installed April 3. Pumping was* commenced April 6, 1^^ 
the water at first being lowered only fast enough to allow shores tx^ ^ 
put in. On April 9 the dam had been pumped down to a depth of ^j 
feet below low tide, but on the following day, April 10, the pump ^^* 
out of order and the dam filled. Pumping having been resumeS^ ^ 
depth of 6 feet was reached April 14, when the pump again got ovl^^ 
oiii^x and the dam filled. The contractors at first propo^^ and tri^ 
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}he pampiag with an 8-iuch ceiitrifugal pump, but this was 
1 entirely insufticieut, and on April li> a new 10-inch Worth- 
plez pump was put in place, being set down inside the dam 
et below low tide. This pump having been put in operation, 
: 12 feet was reached on April 1 7, when a large leak occurred 
(t end, filling the dam for the third time. The leak continued 
ct day, April 18. On April 19 pumping was resumed and a 
LI feet was reached, but the dam then sprung a leak at the 
!ind filled for the fourth time. April 20 was spent in repair- 
crith a diver, no pumping being done. Pumping was resumed 
SI and continued until April 24, a depth of 19^ feet below low 
»een reached. At this level the bottom showed on the inside 
n at the northeast comer, agreeing with the soundings taken 
ffioe in September, 1894. On the same day a seiious leak 
kt the southwest corner of the dam, which was checked some- 
Dot stopped. The pumping was continued and the same level 
through two high tides, each of which increased the head 3 
leak, meanwhile, gradually increasing) until 2 p. m. on April 
the sheet piling broke and the water burst through the dam 
kt violence, the sudden ini-uBh of water being so great as to 
Y fill the dam in 10 minutes. So great was the force of the 
it the silt 10 feet in depth was washed away from the sheet 
the inside and churned into black foam as it rose to the sur- 
3 break occurred at the bent at the extreme southwest corner 
3. This bent is 9 feet long, and a number of sheet piles along 
sre broken and forced in by the pressure of the water, due to 
>f 19^ feet. The sheet pUing here had been carelessly driven, 
being open and the piles somewhat split. The contractors 
ink the crib through the bed of silt to the solid rock, but 
) to rest in the upper part of the silt stratum about 6 or 8 feet 
rock. Outside of the crib the triple sheet piling were driven 
k, but under the conditions noted yielded under the pressure 
am failed. 

j^nal time for the completion of the contract was January 31^ 
e time ha-s been extended to June 1, 1895. 

MAY. 

n the cofi'erdam at Pier Ko. 4 was continued. From May 1 to 
itractors were engaged in strengthening the west or ui)streara 
) cofi'erdam, where the break occurred in April last. An addi- 
' of Wakefield sheet piling 6 inches thick was driven outside 
al sheet piling along the west end and for a short distance along 
mt portions of the north and south sides of the dam. This 
I sheet piling was driven with great care, a diver being kept 
ter near the bottom of the river to direct the piles aa they 
en and secure tight and close joints. Additional riprap was 
d in the crib at the west end tor a depth of 4 or 5 feet above 
n. The repairs to the dam having been completed, pumping 
lied May 20 and continued ciiutiously until May 29 at 3 p. m., 
vel of 22| feet below low tide was reached, exposing the mud 
the rock bed of the river and showing the whole of the eroded 
l?his cavity was found to be about 25 feet wide at the bottom, 
ghf and 12 feet deep, the depth being measured in the direc- 
le length of the pier. Besides the large cavity in the west 
» pier, the sides of the footing were touiid \iO \^^ >iiAi6'^\siVi\^^ 

^PS 267 
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from 3 to 4 feet for much of their length. The cross shores or br: 
in the original cofierdam of 1838 had been left in plac« and bnilt 
the masonry of the pier. They have proved a source of weakness 
it was found that the masonry near the eroded cavity had crac 
seriously along the westerly line of shores. The masonry of the 
pier below low-tide level was found to be of an exceedingly poor qua 
the stones having been apparently laid as they came from the qua 
with little attention to shaping or proper beds, and it is not surprL 
that the masonry was eroded by the freshet currents. The granite 
breaker had been supported during the pumping out of the dan 
heavy wooden struts put in place by a diver. It was found that 
difficulty of supporting this overhanging masonry and the ganger 
difficulty of building up under it would be so great that it was dee: 
advisable to take it down before commencing the new masonry. '. 
work will be the next undertaken. At the close of the month the < 
was still held at the depth of 22^ leet below low tide, a pump Ih 
kept in slow operation to pump out the leakage, which is estimate! 
600 gallons per minute. 

JUNE. 

The repairs to Pier No. 4 under contract of the Shailer & Schni^ 
Company were continued. The contract provided that the ooffen 
should be pumped out and kept dry for five days before the first ] 
ment of two-thirds the contract price for the same should be mi 
On June 1 this test was in progress and on June 3 it was sati&tfactc 
completed. Since then the dam has remained in good condition, 
leakage being uniform and easily handled by the pump. Much of 
water comes from springs in fissures in the rock, which yield c 
water when the river is turbid, while one of the springs is a sul| 
spring. 

The overhanging masonry of the ice breaker was removed in o 
that the reconstruction of this part of the pier might be safely pi 
cuted. » This masonry, which was just above the eroded cavity, 
found to be well laid in lime mortar and was removed with some i 
culty, the work having been completed June 15. The removal of 
debris below the eroded cavity was next undertaken, the excava 
being carried down to solid rock and as far down stream as the first 
of cross braces of the original cofierdam of 1838, which timbers, ^ 
number, had been left in place and built into the masonry of the ] 
As this work went on an unexpected and surprising discovery 
made. It was found that the old masonry had not been started 1 
solid rock, as shown on the ori^nal plans, but upon riprap stone ap 
ently thrown in without removing the debris upon the rock. Laye 
mud and sand were found under the lowest of the old shores, ^ 
lying on the rock diagonally under the masonry of the pier an old 
was found, which must have been there before the pier was built 
some 12 feet above this insecure foundation the masonry is of 
poorest quality possible and hardly worthy of the name of maso 
The stones were apparently put in as they came from the quarry, \ 
out the slightest reference to beds, being set on end, edge, and in e 
conceivable manner, while few if any traces of mortar or cemen 
material are found. As the level of low tide is approached, however 
quality of the masonry improved, and from a level about 6 feet In 
low tide up to the top of the pier the masonry, while rough in app 
ancC; is strong and is fairly good quality of rubble masonry. 
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The Acting Secretary of War and the Chief of En£:ineers made an 
iDSpection of the pier on June 24, 1895, and in view .of the poor qnaiity 
of the masoDry at the base of the pier it was decided that aiter the 
completion of the present contract (for the npstream end of the pier) 
it would be necessary in the near future to remove the defective masonry 
in the remainder of the pier and replace it by masonry of proper quality 
founded on the solid rock. The existing appropriation will be msuffi- 
cieniforthis purpose, and it will therefore be necessary to ask a farther 
appropriation from Congress. The cofierdam will be needed for the 
proposed work^ and the contract has therefore been modified so as to 
provide for the porchase of the cofferdam from the contractors for the 
mm of $3,000 in lieu of its removal by them, for which last they were 
to be paid 1 1,500 and were to have the timber. 

In order to excavate to and start the foundation of the new work on 
solid rock it was found necessary to build an inner dam of sheet piling 
3 inches thick around the foundation area of the west end of the pier. 
This dam reached to a level some 6 feet below that drained by the large 
pomp, aud a steam syphon was used to keep it clear. This small dam 
broke in several times from the pressure of the water, but was held on 
Jane 20 so that the excavation could be carried down to solid rock, and 
on Jane 30 this excavation had been practically completed. The lowest 
level of the bed rock was 31 feet below low tide, ana tiiis had probably 
never been before exposed. Sand, mud, logs, and loose stone were 
fonnd overlying the rock. The bed rock was found to be very irregular 
and covered with small projecting spurs or nodules, with corresponding 
depressions or valleys. The general level of the rock plateau uncov- 
ered was about 24 feet below low tide, but at the extreme upstream 
6nd of the base of the pier as it is to be rebuilt a deep cavity was found, 
carving under the overhanging shelf of rock and forming a small cave, 
the lowest part of the cavity being, as stated, about 31 feet below low 
tide. 

FUTURE Ol»ERATIONS. 

It is expected that the eroded portions of Pier No. 4, which have all 
been removed, will be replaced by new masonry, and the repairs com- 
pleted as far as can be done under the present contract soon after the 
<^lo8e of the fiscal year, when the dam will be allowed to fill and put in 
<5ondition to withstand the winter ice and spring freshets. 

A project for removing all of the remaining defective parts of the pier 
J^^ be prepared, with estimate of cost, with a recommendation for a 
further appropriation by Congress suificient to completely and satis- 
^torily repair the pier. 

Money statement 

^OQnt appropriated by District of Columbia appropriation aot of August 

J»1894..:.... :, T... $51,070.00 

"^^^^^^ 1895, amount expended durmg fiscal year 27,2S2.03 

•{"jy 1, 1S95, balance unexpended 23,787.97 

j**y 1, 1895, outsUnding liabilities $457.00 

^'y h 1895, amount covered by uncompleted contracts ...... 15, 590. 00 

16,047.00 

''^ly 1, 1895, balance available 7,740,97 
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APPENDIX BBB. 



WASHINGTON AQUEDUCT— INCREASING THE WATER SUPPLY OF WASH- 
INGTON, DISTRICT OF COLUMBIA— ERECTION OF FISHWAY8 AT GREAT 
FALLS. 



nEPORT OF MAJ. JOBN G, D. ENIGHT, CORPS OF ENGINEEBSy OFFICER 
IN CHARGE, FOR THE FISCAL YEAR ENDING JUNE SO, 1895. 



1. Washington Aquednct. 

2. Increasing the water supply of Wash- 

ington, D. C. 



3. Erection of fishways at Great Falls. 



Opfiob OP ifflE Washington Aqueduct, 

Washington^ D. C, July 12, 1895. 

OsiTEBAL : I have the honor to transmit herewith report of opera^ 
t^ons for the following works in my charge for the fiscal year ending 
June 30, 1895, viz : Washington Aqueduct ; increasing, the water supply 
of ^Washington, D. 0. ; erection of fishways at Great Falls. 
Very respectfully, your obedient servant, 

John G. D. Knight, 
Major y Carps of Engineers. 
Brig. G^n. Wm. P. Craighill, 

Chief of Engineers^ U. 8. A, 



BBB I. 

WASHINGTON AQUEDUCT. 

Appropriations for the Washington Aqueduct are applied to tlie 

iinprovement, the maintenance, and repair of those portions of the 

Washington water supply, other than the tunnel from the distributing 

^'eservoir to the new reservoir near Howard University, that have been 

P'aced under the supervision of the Chief of Engineers. The works 

'Delude the masonry dam, 2,877 feet long, extending from the Maryland 

^ tlie Virginia shore at Great Falls of the Potomac, 14 miles west of 

^^ashington ; the workfc at Great Falls for regulating the supply of the 

^^<luit; the conduit from Great Falls 9 feet in diameter; the three 

reservoirs, viz, the Dalecarlia receiving reservoir, about 4J miles west 

a ^^^ city, the distributing reservoir, about 2 miles west of the city, 

??^ the high-service reservoir in Georgetown for the supply of the 

f^*>er portions of the city; the mains by which the water is carried 

^y^ the reservoirs and delivered into the city'^a d\^tt\W\*\ii% ^^^^xa. 

^ the bridges for supporting the mains acro^ft BiOcAl Qt««Jbl. 
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The following statement exhibits the condition of the Aqnedact fm jii 
its accessory works and the operations of tlie last fiscal year: 

THE DAM ANT) OTHER WORKS AT GREAT FALLS. 

* Deposits of mud were removed ft'om the mouth of the conduit, s^nd 
in the winter this mouth and its screen were protected from damA^^e 
which might have been occasioned by ice and high water. 

By act approved August 7, 1894 (Public No. 171), $5,000 was appro- 
priated for protecting the conduit at wasteweir numbered 1, near Great 
Falls. The masonry at this weir, which is at the mouth of an outlet; 
from the side of Tunnel No. 1, had never been completed, and conse- 
quently the head of water in the conduit could not always be main- 
tained as high as necessary. The mouth of the outlet needed also a 
protection in the form of a heavy iron grating against the indraft of 
logs and other driftwood into the conduit in freshets. 

The crest of the weir was at reference 149, and stop planks 1 foot 
high could be set on this. At reference 150 water would flow freelj 
from this outlet. 

The project for this work was submitted March 7, 1895, and having 
been approved was executed by the end of the fiscal year. The neces- 
sary stone was taken from the Government quarry near Seneca and 
the masonry work executed by day labor. As completed the crest 
of the weir is at reference 150 for a length of 31 feet, and stop planlcs 
1 foot high can be placed on this crest, and at reference 149 for 10 feet, 
with provision for stop planks 2 feet high. The intermediate piers ai:i<l 
end walls are carried up to reference 155 feet 6 inches and the openings 
protected by heavy iron gratings, which will swing outward but not 
inward. The total cost of this work was $3,042.41. 

A system of marking the flood lines in the gorge of the Potomac juis^ 
below Great Falls was commenced, and the flood lines of 1889 and IB^^ 
were marked by brass plates stamped with the dates of the floods skXid. 
strongly bolted to rock. 

A combined storehouse and stable is needed at Great Falls, wlii<^^ 
may be built flrom the appropriation for the Washington Aqueduct fo^ 
the next fiscal year. 

\t An estimate for the protection of the inlet to the Aqueduct will "^ 
found in the list of estimates and an explanation of the same, nr&^^^ 
the title << Explanations of estimates," further on in this report. 

THE BESERVOIBS. 

' The improvement of the Dalecarlia receiving reservoir i& nndeir *^^ 
supervision of Col. George H. Elliot, Corps of Engineers, retired. _ 

The water of this reservoir was thrown out of service in the spx'i^ "^ 
of 1888. 

A drain 820 feet long was laid from the valve chamber at the dist^*^"' 
uting reservoir to the Chesapeake and Ohio Canal. Eight-inch i'^^^^ 
pipes were used for this purpose, this pipe being on hand, having l>^^° 
purchased for the work of increasing the water ^upply of the city. 

A few linden trees, obtained from the Commissioners of the Distr"^^^ 
of Columbia, were planted along the Conduit road at this reservoir. 

Water can not be drawn from this reservoir below reference 135, a^" 
the reference of the flow line is 146 feet above datum, a difference ^^ 
level equal to 11 feet, corresponding to a storage of 150,850,000 gslloos. 

During the different months of the year^ not considering occasio^s^ 
wiien the water was lowered by tVii^ sax^^Vy fiom the conduit being cut 
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oflT for purposes of repairs or of removing deposits in the coudoit, the 
level of the water liactaated as follows: 



Honth. 



18M. 

Jnly 

Aagntt 

SepUmber 

October 

KoTtmber 

Daoember 



Loweat. 


Highest. 


148.86 


144.30 


143.85 


144.89 : 


144.80 


145.15 


143.00 


144.85 


144.15 


144.95 


143. 50 


145.20 



Month. 



1895. 

Janaary ,. 

February '. 

March 

April 

May 

June 



Lowest. 



142.65 
141.45 
142.10 
144.00 
143.30 
148.10 



Highest. 



145.20 
144.40 
145.55 
145.35 
145. 45 
145.15 



The following extract is Irom the Annual Report of this office for the 
year ending June 30, 1890 (Report of the Chief of Engineers, U. 8. 
Army, 1890, p. 3524) : 

It TriU be seen that while formerly the water in the service pipes on East Capitol 
street ou Capitol Hill rose to a height of from 100 to 103i feet above datum, the 
water in the distributing reservoir standing at 146 feet, it was found at the end of 
the fiscal year just passed that it rose to a height of from 126i feet to 130 feet above 
oatoin, the water in the distributing reservoir standing at 145 feet above that plane, 
BO that it may be stated in general terms that the water on Capitol Hill, excepting 
when its free flow is obstructed by the insufficient size or the internal corrosions of 
*^feet mains and service pipes, stands about 30 feet higher than before it had the 
fi«w supply. 

The table given above shows that during the past year the water in 
^6 distributing reservoir has been at levels not far below 145 feet $).nd 
at times even above 145 feet; therefore any material reduction of head 
^ the city service below the level reported in 1890 is not to be attributed 
to low levels of water in the reservoir. 

The raising of the height of the dam at Great Falls will increase the 
Qiseharge of the conduit and will thus provide for an increased con- 
®^iiaption, but a material increase in the level of the water in the 
^Btiributing reservoir is not contemplated, for such increase would 
<^Ose the water to flow over the banks. 

. Bence, while provision will be. made for increased consumption, addi- 
tional pressure in the existing low-service mains will not result from 
'^i^y work now authorized by Congress. 

It follows that there is imperative need of early action by that body 
^^ increased pressure in the water mains of this city is to be effected. 
^Recommendations as to how this improvement may be effected are 
lerred for presentation with the report on the feasibility and propri- 
of completing the tunnel conduit which is to be submitted to Con- 
w next December, as required by an act approved March 2, 1895. 

THE CONDUIT AND THE CONDUIT BOAD. 

^ Extensive repairs were made to the Conduit road from Great Palls 
*|^^ a distance of about 2J miles; general repairs to the rest of the road, 
^^txihes cleaned, dei>osits removed from culverts, fences repaired and 
^^ Viitewashed ; a part of the road east of the Dalecarlia reservoir was 
y^idened: a new iron door placed at wasteweir numbered 3: two sec- 
^^ns offence constructed at and near this weir. 

Manholes 2 to 54, inclusive, were uncovered and examined to see if 
?Meir brick linings were below the hydraulic grade line; those of man- 
^^les 31 to 54, inclusive, were found to be below this line and were 
^ised. 

By act approved March 2, 1895 (Public No. 109), $14,000 was appro- 
lariated for removing the accumulation of deposits m \Xi^ ^^\A\^« 
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Tbe prqject for executing this work was submitted March 13, 1^3sg. 
and approved. It contemplated occasionally putting down stop plac^^^ 
then almost emptying the conduit; loosening the dei)osits by sendi!/^ 
laborers in the conduit equipped with lanterns, hoes, and shovels: then 
sluicing out the loosened material and again filling the conduit aod 
the reservoir. 

This work can only b^ cairied on when the river is high and, owing 
to the limited available storage, for not more than twenty four hours, 
of which only eight, as a rule, can be devoted to the actual labor of 
loosening deposits. The remaining hours are required for emptying, 
filling, and sluicing the conduit. 

The work was carried on March 17, April 26, and May 17 in the by- 
conduit around the Dalecarlia reservoir and in about 6,070 feet of the 
main conduit, a short section of this distance being from and above the 
north connection of the receiving reservoir. The conduit was not 
thoroughly cleaned for the distance stated, but much mud was carried 
away by the water which continued flowing in the conduit for a depth 
of 18 to 24 inches. It remains to be seen whether this method of clean- 
ing the conduit will be effective throughout the 9 miles of conduit 
between the gates of the walls of wasteweirs 1 and 2. It may be found 
necessary to carry the deposits to some of the manholes, of which tliere 
are 54 on this section, and remove it through these. This more expeo- 
sive method will not be tried until the failure of the other is demon- 
strateda 

As was to be expected, the heavier deposits are to be found below the 
gates in wier walls and in enlargements of the conduit, as at gate 
chambers, and when unlined sections of tunnels are below lined flec- 
tions of lesser area. In the tunnel just below wasteweir 2 a deposit of 
mud 3 feet deep for a length of 100 feet was reported, while inmiediately 
above the weir none was found; farther above deposits varied firom 8 
to 10 inches in depth. 

The cost of the work so far executed is but $487.73. 

The floor of the south connection of the receiving reservoir was 
repaired. There was extensive leakage through this floor into this 
reservoir, and the water thus escaping was lost, as the reservoir is not 
in use for the present. The flat paving blocks under the stop planks 
were found to be entirely loose and resting on rotten rock. They were 
taken up, the rock excavated, and a concrete curb about 4 feet wide 
and as many deep was built across the opening under the stop planks, 
the bottom plank having been set for nearly its whole depth in this 
concrete. 

THE MAINS. 

The trunk mains that lead from the distributing reservoir and supply 
the distributing system of street mains were laid by the United States 
and are under the care of this office. The aggregate length of tU^s^ 
mains is about 21 miles. The distributing mains were laid by the P*^ 
trict of Columbia and are under the care of the Commissioners of tU^ 
District. . 

Section 1803, Eevised Statutes, forbids the tapping of any main W^ 
by the United States in the District of Columbia except by i)ermissi<>^ 
of the Chief of Engineers, United States Army. 

September 21, 1894, the Commissioners of the District of Coluni^*^ 
addressed a letter to the Secretary of War, requesting to be fumisb^.^ 
with a list of the water mains whidi come within the purview of tU*^ 
section. This letter having been referred to the Chief of Engine©*^ 
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ras by him referred to this office aud returned with a report dated 
[)ecember 31, 1894, Appendix 3.* In returning this report the Chief 
of Engineers concurred in so much of the following recommendations 
of this office, which were then'approved by the Secretary of War: 

1. That general authority be granted to the Commissioners of the 
District of Columbia to tap all the United States mains in the District 
of 12 inches in diameter and under at their pleasure, with the exception 
of the 10-inch main in Georgetown between its valve just north of M 
street and the Bock Creek Aqueduct Bridge at Pennsylvania avenue; 
the 12inch main on the Conduit road between the distributing reser- 
Yoir and Foxall Hill, and the 12-inch main on the Canal road. 

2. That the Commissioners of the District of Columbia be requested 
to lay a distributing main on the Conduit and Canal roads between the 
distributing reservoir and the foot of M street at the Aqueduct (Arling- 
ton) Bridge, and that, if this main be laid and it be requested by them, 
permissicm be granted to the Commissioners to tap the 12*inch main for 
the supply of this distributing main. 

Permission was given by the Chief of Engineers to the Commission- 
^of the District to tap the 12-inch main in the Conduit road at Elliot 
Plaeefor a 6-inch main connection; and to private parties to tap the 
dO-inch main in K street for service connections not exceeding 1 inch 
in diameter, for premises Nos. 1419, 1527, 1721, and 2007. 

Jmnxry 22 at 1 a. m. a bad break due to defective iron occurred in 
the 24-inch main at K and Third streets NE. The broken pipe was 
i^plaoed by a new length by 8 p. m. the same day. 

Small leaks were repaired as follows: At joints of the 4d-inch main : 
<ne, 27 feet east of east curb of Potomac street; two in M street; and 
one, just west of west curb of Thirty second street; and at joint of 
%-iDGh main at New Jersey avenue and K street. 

^ew covers were placed on manholes at Thirty-second and M streets 
uidatKew Jersey avenue and D street; and casings of manholes were 
'i^ised near Dapont Circle and at Eleventh and U streets. The man- 
bole over the old hydraulic ram in the west abutment of Bock Creek 
Brid^ was closed up. 

The main, blow-off, air, and vacuum valves were examined and 
forked monthly, and repairs made at Thirty second and M streets to 
^3-inch vacuum valve and to air valves at College Pond and Bock 
Creek. 

All estimate for inserting efficient air valves and blow-off valves in 
^6 old 30-inch and 36-inch mains will be found in the list of estimates, 
wd explanations of the same will be found farther on iu this report 
QQder the title '< Explanations of estimates." 

THE BRIDGES. 

l«ai^^ thousand dollars was appropriated by act approved August 7, 
/^!^> for repaving Griffiths Park and Cabin John bridges. These 
rJJ^ff^ were repaved with vitrified bricks, costing (24 per thousand. 
^<^tal cost of repairs was $2,834.98. 

Q^^airs have been made to the bridge across the spillway of the 
j^J^^arlia reservoir and to the Pennsylvania Avenue Aqueduct Bridge 
1^*^*^ Bock Creek; and lumber has been purchased for further exten- 
jj® ^^pairs to the former bridge and for reflooring the roadway of the 



See page 4119. 
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The experience of tbe past nine years is tbat retiooring tbe Ec 
Greek Bridge is necessary every three years, whether the lamber us 
be oak or Georgia pine*. 

THE AQUEDUCT LANDS. 

During the fiscal year next preceding this, surveys of the Aqued 
lands were extended to Griffith's Park Bridge ( Bridge No. 3). Dun 
the past year these surveys were extended 3 miles and about 400 fc 
Boundary lines were located and comers marked with boundary stoii 
properly marked and numbered. 

A report was made February 20, 1895, of encroachments on Ago 
duct lands between Bridge No. 3 and the clabhouse, where the ooodu 
and the road leading to Great Falls separate, and also the encroachuie: 
offences between that house and Cabin John Bridge. This with pr 
yious reports of November 5, 1890, and April 12, 1894, is thought i 
cover all encroachments on the Aqueduct lands pertaining to the co: 
duit. 

An act approved January 26, 1895 (Private No. 19), authorized tl 
sale of title of United States to a tract of land in Montgomery Coont; 
in the State of Maryland, to William H. and George Bobinger, at a pni 
to be determined by the Secretary of War. The price determined m 
$100, which sam having been paid by the parties named, a deed ws 
executed by the Secretary of War and delivered to them. The su! 
paid has been deposited in the United States Treasury. 

February 15, 1895, this office recommended that a bill be submits 
to Congress authorizing the sale of title of United States to certai 
tracts of land in the District of Columbia to Margaret Shugrue ai 
Caroline Lochboehler. This recommendation was concurred in by tl 
Chief of Engineers and the Secretary of War, and the pax>ers in tl 
case were on February 20, 1895, referred to the House Committee ( 
Public Buildings and Grounds and ordered to be printed. They a 
to be found in House Ex. Doc. No. 327, Fifty-third Congress, thii 
session. 

The Secretary of War, April 1, 18^5, granted a revocable license 
John G. Bick to maintain and use his house in its present positio 
situated partly on the lands of the United States known as the Was 
ington Aqueduct lands, in the District of Columbia, upon certa 
provisions and conditions stated in the license. 

April 20, 1895y Mr. William Burroughs was notified to remove a she 
situated in part on the Aqueduct lauds off said lands within one yei 
from this date. May 3, 1895, Mr. Arthur B. Cropley was served wil 
notice to remove two bams, likewise situated, off said lands, within oi 
year from April 20, 1895. 

Owners of fences in whole or in part on Aqueduct lands, as specific 
in detail in the reports of November 5, 1890, April 12, 1894, and Febr 
ary 15, 1895, will be notified of their fences being on these lands, ai 
also that when these fences are rebuilt they must not be placed on < 
encroach on the lands of the United States, as soon as drawings a 
be prepared to accompany the notices to be served. 

In accordance with notices given, buildings belonging to priva 
parties have been removed by them from Aqueduct lands — one near tl 
gatehouse at Great Falls and one near Chautauqua. 

Report was made March 11, 1895, on a claim for damages for ean 

taken by the United States between boundary stones 33 and 34 on tl 

Conduit road. The damage was trivial, and occasioned mainly mo 

tliau twenty-five years ago and before the land flpom which it was tak< 

passed to the parties claiming damagc^^. 



APPENT)IX B B B — ^WASHINOTON AQUEDUCT. 



4107 



^ASUREMEXT'^Or DAILY AND HOURLY CONSUMPTION AND WASTE OF WATER. 

[Hourly and total flow fh>m the distributing: reservoir for the tweotyfour hours ending at 8 a. m. 
June 26, 1894. (Mty temperature in the shade at 2 p. m. June 25, 90^^.] 



Hour. 


Outflow 
per hour. 


Hour. 


Outflow 
per hour. 


Jane 25. from— 

8iLin. to 2d. m..... ..«■•• ......... 


GaUont. 

2,372.006 

2,090,182 

2,504,680 

1,945,147 

2, 220, 431 

1,940,058 

1,937,877 

1.935.452 

2,209.038 

2,343,648 

2, 202, 736 

1, 924, 798 

1,922,881 

3,782,879 


June 25, from— 

10 D. in. to 11d. in 


OaWma. 
1,643,932 


9 a.m. to 10 a. m 


11 D. m. to 12 midnicht 


1,505,442 


10a.ni. toll a. m 


June 26, from— 

12 midnight to 1 a.m 

1 a. m. to2a.m 


lla.in. tol2 noon 


1.640,659 


12 noon tol n. m 


1. 638, 964 


Id. m. to2u m." 


2 a. ni. to 3 a. m...... ...... ....... 


1.500,790 


2d. m. to3 D m...... ........... 


3 a. in. to 4 a. m 


1, 771. 762 


3p.in. to4p. ID 


4 a. ni. to5a. m 


1,633,654 


4 p. m. to 51). m 


5 a. m. to 6 A. m. ...... ............ 


2, 174. 489 


5 p.m. to6D. m 


6a.ni. to7a.m 


2,172,389 


6p. in.to7D. m..... 


7 A. m. to 8 a.m 


2, 109, 287 


7DLm. toSn. tn . 


Total 




8D.m. to9D. m.... .... 


47. 182. 681 


9 p. m. to 10 D. m 











By tbe xiolice census of this city Jane, 1892, a population of 228,002 
wafi found; by that completed December 31, 1894, a population of 
270,514. Assuming the increase of population to have been uniform, 
at the rate determined from these two enumerations, the population in 
Jane, 1895, was 279,000, and the consumption and waste ])er capita for 
this population on June 25, 1895, was 170 gallons. Under the same 
^^umptions the consumption and waste per capita March 29, 1894, was 
169 gallons; and June 28, 1894, 188 gallons. 

^fuumption and waste of water in the city as measured annually in the latter part of 

June of each year, from 1874 to 1895, both inclusive. 



i 

Tear. i Gallons. 


Year. 


Gallons. 

29, 727, 864 
24,314,715 
24, 827, 113 
25. 219, 194 
25, 542, 476 
26,878,424 
29, 115, 774 
27, 708, 779 


Year. 

1 


Gallons. 


J874. 


1 
17,554,848 i 
21, 000, 000 
24, 177, 797 
23,252,932 
24.885,945 
25,947,642 
25, 740, 138 
26,525,991 


1882 


i 1890 


35,541,846 
38, 594, 743 


j»75. :::;:;:: :: 


1883 


! 1891 


>%7« 


1884 


1892 


41.161,780 


1877 


1885 


i 1893 


46, 727. 108 


1878 


1886 


1 1894 


49. 162. 357 


1879 


1887 


' 1896 


47, 182. 681 


1880 


1888 






1881 


1889 











MISCELLANEOUS. 

On the request and at the expense of the Columbia Kailway Gom- 
laiiy the 30-inch main in Massachusetts avenue, near Seventh street 
S^W., and in Mount Vernon Place and Square was lowered about 2 
eet under regulations prescribed by the Secretary of War, under the 
provisions of an act of Congress approved August 6, 1894. 

Changes in the location of the 12-iuch main in M street near Thirty- 
lixth street and the method of crossing the 48-inch main and of pro- 
ecting tbe 36-inch main in that vicinity, requested and submitted by 
he Washington and Georgetown Railroad Company, were approved by 
he Secretary of War subject to regulations prescribed under the pro- 
isions contained in sections 3 and 4 of an act of Congress approved 
\.ugust 23, 1894. 

Iron brackets for carrying electric cable were erected on the abut- 
nents of the Aqueduct Bridge at Rock Creek by the United States 
Slectric Lighting Company, under authority of a revocable license 
pranted by the Secretary ot War. 
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The trtttcliineii of the three divisions of the Aqueduct have l>^eD 
iht'Uished with revised detailed statemeDts of their duties. 

All UnAerviceable property pertaining to the Aqueduct was inspeet^ed 
and condemned; some of this condemned property was sold and t:he 
proceeds of the sale^ $31, deposited in the United States Treasury. 

Repairs were made to the gauge staff and door of the highserv^ice 
reservoir, the watchman's house at Great Falls, the laborer's house at 
the Dalecarlia reservoir, to this office, and to the Aqueduct stable. 

EXPLANATIONS OP ESTIMATES. 

Especial attention is invited to several works that are urgently 
needed, which have all been mentioned in the last and previous annual 
reports of this office. 

Storage yard. — In previous reports the necessity has been stated for 
a yard near the Aqueduct office for the storage of articles that are 
necessary for repairing any breaks that may occur in the 21 miles of 
trunk mains belonging to the United States. The storage yard on the 
bank of Bock Greek, in rear of and pertaining to the Aqueduct office, 
is entirely unsuited to the purpose. It is too low, and the route firom 
it to the level of the street being steep and tortuous, before the ver j 
heavy castings required for these repairs could be hauled out mucli 
damage and destruction of property might be done. 

Former remarks of Colonel Elliot on this subject are quoted and tb« 
estimate again submitted : 

I have provided supplies for use in case of breaks in the 48-inch and other mftivmih 
comprising sections of pipe, curves, crosses, redncers, sleeves, etc., a heavy wa^goo. ^^^ 
hauling them where needed, lifting jacks, and efficient pumps ; also machinery u>t lo "W- 
ering the pipes in the trenches, and the implements and material required for Ix^^' 
dling and calking. 

A portion of these supplies has been placed in a yard which I have arranged ^° 
the public land at the distributing reservoir, for use in the country portions or ^Kie 
routes of the mains, and the remainder, for use in the city portions of these roa'if^^ 
has been placed in a portion of Twenty-seventh street, near M Street Bridge, wt&t^u 
has been loaned for the purpose by the District government until the stree*^ ^* 
wanted for improvement. 

As we shall not be ablo, probably, to retain this place, except for a short tim^^^^ 
permanent yard in the city should be purchased for use as a storage yard. It sho^^-^^ 
be near this office, and at or near the grade of the street, so that the heavy casti>^^ 
and machinery required for repairs can be quickly gotten out. 

I believe that a suitable lot can be obtained by purchase or, if need be, by ^^^-^* 
demnation for $10,000, and I recouuneud an appropriation of this amount for ^*^ 
purpose. 



In several previous annual reports attention has been invited to 
eral other works that in my judgment are required for the impro 
ment, preservation, and repair of the Aqueduct. The estimates th^^^^^ 
for are again submitted and the explanations of their necessity restao^^^ 

Protection of the inlet to the conduit at Great Falh. — The bank of the Chesapeake ^■'^^^ 
Ohio Canal, which runs parallel to the Potomac at Great Falls, and about 150 -^^^^^ 
from it, is about 16^ feet higher than the uncovered chamber, just above the M^^^^' 
land end of the Auueduct dam that forms the inlet from the river to the oondnit^' . 

In the flood of November, 1877, which rose at Great Falls to the height of 160 ^'^l 
above the datum of the Aqueduct, or 12 feet higher than the crest of the dam, '^^l 
canal bank at a point opposite the inlet was washed down to the river and a par*^ 
it into the inlet. I quote from the annual report of the Aqueduct for 1878 : - 

"The masonry forming the arch of the feeder was uncovered from a point near ^''* 
middle of the canal to the mouth of the feeder, a distance of 150 feet. The chaoc» ^^^^ 
at the head of the Aqueduct was filled with stones that had formed the slope wal 1^ . 
the canal, and the Aqueduct feeder for a distance of 300 feet was fiUed with d<$l>^'f 
to depths varying irom 3 to 6 feet, so as to entirely stop the flow of water daring ^ 
ordinary low stages of the river.-' 
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ill higher flood of Jnne, 1889, tp^k^ rose to the height of 16 feet over the 
m, the canal bank was aeain washed down to the river, but fortunately 

did not occur immediately opposite the inlet to the conduit, but ftom 200 
ligher up, bo that the major part of the debris being left on the margin of 
id a part of it being carried over the dam, not so much "filling of the inlet 
oit was done, but, as in the flood of 1877, it was partially obstructed, 
al report of the Aqueduct for 1889 says : 

iks of the Chesapeake and Ohio Canal above and below the mouth of the 
re carried away and that opposite the conduit was threatened. A num- 
tf ere kept at work on this bank during the freshet, and it is believed that 
)een for the energetic work of this force and the widening and streneth- 
B bank at this locality in April, great damages would have occurred at 
>f the conduit." 

> observed that in the Areshet of 1877 not only the inlet chamber, bat the 
jlf was filled with debris to a depth of from 3 to 6 feet /or a distance of 300 

ite mouth, but, the water in the river beiug at a hish stage, there was 
ray enough in the conduit above the d^^bris to enable the supply to the 
:ept up. Had a complete closure of the mouth of the conduit occurred, 
.6 feet of water over it, there would have been no possible way, with the 
ng over the mouth, to remove the obstruction befo^ the river subsided, 
ter supply to the city would have been cut ofi'. 

lo more important part of our system of water supply to be carefully 
an the head of the conduit at Great Falls, and in order to avert dangers 
f 1877 and 1889, to which the water supply is liable in every freshet, a 
dl should be built between the river and the canal, rising a few feet 
L the latter aud extending up river from the mouth of the conduit as far 

of the Government laud, aud thence, at about a right angle, aud still on 
nent land, to the shore of the river. The estimated cost of this wall is 

lir valves and hlow-off valves in theSO-inch and SS-inch mains, — ''It is impor- 
ore efficient facilities be provided for emptying and filling the old mains 
ccident, and of making connection from main to main, 
r case a section of the main must be cut out and a new piece inserted ; 
his can be done the main valve, at whatever distance on either side, must 
1 the section of the main between these two valves, generally more than 
, must be emptied of its water. The time required for emptying depends 
the sizes of the blow-offs in the valleys crossed by the mains, but also 
9 of the air valves provided at the summits ; for the water can not, of 
ny case be gotten out of a main any faster than the air required to take 
Q be gotten in. 

ngthe connections at New Jersey avenue and L street between the 36-inch 
le 24-inch by-pass, on the night of the 14th of April, 1890, more than five 
oonsumed in freeing the main of water, owing to insufficient blow-offs 
res in the 36-iuch main, and the refilling of the main after the connection 
ade was so much prolonged by the want of proper valves for the egress 
tiat it was nearly noon of the next day before the charging of the main 
ted. 

delays occurred at each of the numerous connections between the mains 
lade after the 48-inch main was completed, and I was in each case obliged, 
he air into the mains for emptying and out of them for filling them again 
to have recourse not only to fire hydrants, but to the service-pipe spigots 
lOuses in the vicinities of these connections." 

ays are verjr expensive, night work costing about double the rates of day 
he danger m case of fire m the district cut oflf from its supply of water 
ihat large air valves and blow-off valves should be placed on both the 
ch mains as soon as an appropriation can be obtained for the purpose, 
device very much reduces the time required for inserting these valves, 
heir cost, and, what is very important, it enables the work to be done 
mains ere under their ordinary pressure. The cost of inserting the 
>w-off and air valves in the 36 and 30-inch mains will be about $6,250. 

» years the sum of $21,000 has been asked for in the annual 
of this office for the maintenance and repair of the Aqueduct 
iservoirs, mains, roads, etc., connected therewith. 
Yorks administered by the force connected with this office 
te part of the expense of that force during the past fiscal year 
luring the coming year. But these works will be completed 
e next year or soon after its close. It will be wise^ then^ to 
»y $1^000 the appropriation for maiutouaxLW ^njlx^'^m^i^^ 
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Aqueduct dnTTirg^ the fiaeal year ending June 30, 1897. In snpporfcr^ of 
this statement attention is invited to the following extract from 'C=;fce 
annual report of my predecessor, Col. George H. Elliot, Gorpa^of Ec^ ^^, 
neers, IT. S. A., retired, whose close study of all matters connected ?r-K^d 
the existing water supply of this city has made him an authorit>^ ou 
this subject. 

DESIRED INCREASE IN THE ANNXTAL APPROPRIATION FOR MADrTTE- 
NANCE AND REPAIR OP THE AQUEDUCT AND THE RESERVOr^^, 

MAINS, ROADS, ETC., CONNECTED THEREWITH. ] 

11 

I renew the following statement made in my former reports respect- 
ing the importance of increasing the appropriation for maintenance £iiid 
repair of the Aqueduct: 

While works that have cost $565,000 have been added to the Aqnedact system by 
the laying of more th^n 8 miles of 48-inch and other large water mains nnder the act 
of March 2, 1889, with their numerous valve chambers, main valves, air valves^ blo^^^- 
off valves, and other adjuncts, all of which have to be carefully watched and kept 
in repair, there has been no increase in the appropriation for maintenance and rep^ii 
of the Aqueduct. 

It has been for many years and is now $20,000, and it proves entirely inadequsLte 
for keeping in repair the long line of works, including the dam at Great Falls, ^lie 
conduit, the Conduit road (which is paved for the protection of the conduit), the xr<e6- 
ervoirs, the gatehouses, the fences of the Aqueduct and Conduit road lands, the d^ir fil- 
ings of tiie watchmen of the different divisions, and the more than 20 miles of trvLsk 
mains in the city supplying the distributing system of the District of ColuiXL^>ia> 
besides paying the salaries of the watchmen and other employees. 

Twentv-one thousand dollars was asked for in my last annual estimates, and i ^ is 
again asked for. It is not a large sum to provide for the annual maintenance ^ft>nd 
repair of works that have cost more than $4,000,000, and I could expend much umpire 
in works of preservation and repair that would be for the best interests of the CSov- 
ernment. 

Money statement. 

WASHINGTON AQUEDIXT. 

July 1, 1894, balance unexpended ^O-^l 

Amounts appropriated by act approved — 

August 7, 1894, for maintenance and repairs $20, 000. 00 

August?, 1894, for repair of bridges 5,000.00 

August 7, 1894, for protecting conduit 5, 000. 00 

March 2, 1895, for removing deposits 14,000.00 ^ 

44,000-00 

44,000.41 

January 10, 1895, amount deposited in Treasury, being balance of appro- ., 

priation of 1894 - j\ 

Jane 30, 1895, amount expended during fiscal year 21,000* ^ 

July 1, 1895, balance unexpended 22, 991- * 

July 1, 1895, outstanding liabilities 3,30T- "^ 

July 1, 1895, balance available 19,684-^ 

Amount that can be profitably expended in fiscal year ending June 30, ^^ 

1897 21,000-"" 

ESTIMATES. 



The estimates of appropriations that should be made for the y* 
ending Jane 30, 1897, are as follows: 

For protecting the inlet to the Aqueduct at Great Falls $^t ^^0 

For purchase or condemnation of a site for a storage yard lOr ,^^0 

For inserting air valves and blow-ofif valves in the 36-inch and 30-inch mains ^r '^ 

For maintenance and repair of the Aqueduct, and the reservoirs, mains, o^ 

roada, etc., connected therewith 2^r 

Total «^- 
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itiont made far the Washington Aqueduct, tcith the dates of acta far the same. 



■ 


Amount. 


Date. 


Amount. 


Date. 


Amount. 


),1850... 
852a.... 


$500 

6.000 

100,000 

250,000 

250.000 

1.000,000 

800,000 

500,000 

150,000 

142,584 

12,000 

20,000 

52,500 

25,000 

120,822 

1 


March 3, 1871 

J\inel0,1872 

January 23. 1873 

MarchS, 1873e 

June23,1874d 

March 3. 1875 

July 31, 1876 

March 3. 1877 

June 20,1878 

MaTch3,1879e 

June 4,1880/ 

March 3, 1881 

Julyl.l882|7 

March 3, 1883 

July 5, 1884 


$114,196 
70,555 
14,000 ; 
43,600 ; 
36,400 
26,000 
22,000 
15,000 
15.000 
20,000 ! 
20,000 
20,000 
20,000 : 
20,000 
20.000 


February 25, 1885... 
July 9. 1886 


$20,000 
20,000 


» 

556 

J 

1 


March 3, 1887 

July 18, 1888^ 

March2.1889i 

August 6, 1890 7 

March 3, 1891 ik 

July 14, 1892 

March 3. 1893 

August?, 1894 m 

March 2, 1895 

Total 


20,000 
20,000 
20,000 
25,500 
20,000 
20,000 
80,000 




82,500 
71,500 


1 180d« • • • 




4, 304, 657 


} 

b 













tTorted to the Treasury : (a) $2.81, (5) $46.25, (e) $560.87, (d) 35 cento, (e) $1,109.87, (/) $381.06 
(h) $2,266.34, (i) $4.12, (j) $5,500, (I;) $2.40, (m) 41 cento; total, $11,228.74. Since 1878 one- 
monnto appropriated have been contributed by the United States and the other half by 
it Coinmoia. 



B B B 2. 

.SING THE WATER SUPPLY OF WASHINGTON, DISTKICT OF 

COLUMBIA. 

ork was commenced under an appropriation made by an act 
ess approved July 15, 1882. 

m consisted in raising the dam in the Maryland Channel at the 
ills of the Potomac to an elevation of 148 feet above mean 
le Washington Navy- Yard and its extension at that height 
)nns Island and the Virginia Channel of the river; extending 
liugton Aqueduct from the distributing reservoir above George* 
he site selected for the new reservoir near Howard University 
lel 20,696.3 feet long; constructing at the tunnel outlet a new 
of about 300,000,000 gallons capacity, and connecting this 
by a new line of large mains with the existing system of water 
the city of Washington. 

ih of the plan as related to raising and extending the dam at 
klls was completed during the fiscal year 1887. No. operations 
e project were carried on during the past fiscal year, 
jhman has been employed during the year at the new reservoir. 
)s have included guarding the stone at the mouths of all shafts, 
tie one at Foundry Branch, which is under the care of the 
^n at the distributing reservoir. 

Uowing is a list of the appropriations for this work, with the 
ct for the same: 

82 $1, 4*5, 279. 30 

4 87,500.00 

885 87,500.00 

1886 5,000.00 

1886 555,000.00 

1886 355,000.00 

1 2,575,279.30 
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Money statement 



Title of appropriation. 



Land to extend Aqueduct 

Extension of Aqnedaot 

Main connectionii 

Land for reservoir 

Conetructing reaervoir and iratehouse 

Water righta and land to extend dam at Great Falls. 
Completion and extension of dam at Great Falls 



'^Sgreg^^tA. 



July 1.1804, 
balance un> 
expended. 



$24,454.84 

271.035.82 

1,089.18 

173.00 

70. 688. 7G 

44.882.04 

4,085.52 



427,830.25 



Jane 30,1805, 
amount ex- 
pended and 
liabiUtiea in 
carred daring 
fiscal year. 



$15,718.21 



480.75 
"*4.*685.'52' 



Jalyl, 

ance laiieix- 
peaded _ 
aTailiabli 



$24,454.JI 

258, 217. «i 

1. 980. 18 

173.09 

70,0S&0I 

44, 882. « 



20,884.48! 406,774.77 



*For details of these expendi tares and liabilities see money statements for raising the height of 
the dam at Great Falls ana testing the tunnel conduit. 

No estimate for further appropriation is sabmitted. 

The act of Oongress approved March 2, 1895, making appropriationrs 
for the expenses of the government of the District of Oolumbiar f^or 
the fiscal year ending June 30, 1896, and for other purposes, containe<L 
the following: 

For raising the height of the dam at Great Falls, together vnth the cost of Buc^h 
other work as may be found necessary in connection therewith, including the cost of 
strengthening the conduit, and for damages on account of flooding of land, and otbA^r 
damages, $125,000, for which amount and purposes the available balance of tlie 
appropriation for increasing the water snpply of the city of Washington shall l^e 
applicable, subject to all the provisions and restrictions of the act to increase t>lie 
water snpply of the city of Washington, and for other purposes, approved July 'M.B, 
1882, and of the act approved July 5, 1884, making appropriations for the expenses 
of the government of the District of Columbia as to apportionment and settlemexit 
between the United 8tates and the District of Columbia, and the refunding tberoof- 
And in the execution of this work, Gen. Thomas L. Casey shall be associated with t^l^^ 
proper officer in charge of the Washington Aqueduct as consulting engineer. 

For testing the tunnel conduit to determine the amount of its leakage, $25^000^ y 
be taken from the appropriation <' for increasing the water snpply of Washin|;t>cp»y 
D. C.,'' to be immediately available. 



There shall be prepared, upon careful investigation bv the proper officer of ^^^ 
Government bavins the charge of the Washington Aqueduct and the water Bn^JP^y 
of the city of Washington, a full and detailed report, which shall be submitted ^ 
Congress on the first Monday in December, 1895, upon the feasibility and proprie'»7' 
of com])leting the tunnel conduit as now projected ; the eomnletion of the new ^^^^ 
ervoir, including its dam or any modifications to the same aeemed necessary ; ^^^^ 
upon the results as to the supply of water to the city when said dam, the raising of r^^ 
dam at the Great Falls, the conduit, and reservoir are completed. And if such off^*^^^ 
and consulting engineer shall oonclnde that it is impracticable or too expensive zS 
repair such tunnel conduit, then they shall report some plan for bringing incrc 
water snpply from the reservoir in Georgetown to Washington by pipes or other 

Each separate item of the report shall be accompanied by a detailed estimate 
the cost of the work required ; and the necessary costs, not to exceed $10,000, 
nected with the inquiry and reports shall be defrayed from tbe approprtatioii 
'increasing the water supply of Washington, D. C. :" Provided, That in the pr^l 
ration of this report Gen. Thomas L. Casey, United States Army, shall be ^^^oci^^ g^ 
with the proper officer of the Government in charge of the Aqueduct as consnl^^^^ 
engineer, and his signature shall be appended to said report in said capacity, '^^^ 
said report shall also be aceompvnied with the judgment of the Chief of Enginr'^^""' 
and miM^e to the Secretary of War, who shall transmit the same to Congi 
his views thereon. 



The report to be submitted to Oongress December 2, 1895, is an 
study. 

Amount made available by act approved March 2, 1895, $10, 
none of which has as yet been expended. 

For raising the height of the dam at Qreat Falls. — During the sumu^ 
and fall ot 1892 the Potomao at Q^te^at ¥«i\% ^^^a ^t ^ Iq^^c stage t' 
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I ever before been known within the memory of the oldest inhabi- 

it. On seventy-two days the gango above the dam showed a depth 

water on the dam of only about 7 inches, and on five days it showed 

t 6 inches. The height of the crest of the dam is 148 feet above 

kam; hence thatr q£ the lowest water was 148 feet 6 inches. The 

ght of the crown of the conduit is 151 feet above datum; hence at 

lowest known stage the river surface was 2 feet 6 inches below the 

wn of the conduit. 

t is proposed to raise the height of the dam 2 feet 6 inches, so that 

ts lowest stage the river will fill the mouth of the conduit. 

'be approved project contemplates removing the present coping 

les, increasing the height of the body of the dam the desired 

rant, and replacing the coping stones, bolting them down by 2inch 

t8 7 feet long. 

lone is to be obtained from the Government quarries at Seneca and 

nrork is to be done by day labor. 

lie dam at present is slightly out of level and it is proposed to cor- 

this while raising the dam, so that its top shall be at a uniform 
3;ht of 150 feet 6 inches above datum. 

lie Government quarry at Seneca, Md., was reopened March 21, 
5, since which date work has been limited to quarrying and cutting 
ne, to preparing plans for placing this in the dam during the sea- 
8 of low water in this and the next calendar years, and to making a 
Tey to determine the extent of damage, if any, to the Chesapeake 

1 Ohio Canal and to other property which may be occasioned by 
sing the dam. 

Money statement 

oont made available by act of March 2, 1895 $125,000.00 

>« SO, 1895, amount expended during fiscal year 4, 006. 20 

rl,1895, balance unexpended 120,993.80 

ri, 1895, outatanding liabilities 3,155.68 

^ 1, 1895, baUince available 117,838.12 

^esting the tunnel conduit. — ^The object of this test, as stated in the 
of March 2, 1895, is to determine the amount of leakage occurring 
)ti the tunnel has been filled with water. 

^ork on this tunnel was suspended Kovember 1, 1888, and as soon 
he contractors removed their plant the tunnel was allowed to fill 
^ water until it flowed out at Rock Greek shaft. At suspension of 
k 6,079.3 feet of the tunnel and three of the live shafts were not 
4. 

he approved project for testing the tunnel covers removing rock 
earth from the bottom of four of the shafts, pumping out the tnn- 
closing the three intermediate shafts with brick and concrete 
^nry, extending the east shaft by an iron standpipe, and filling the 
Del and shafts with water so as to subject them as nearly as possi- 
to the pressure to which they would be subjected when completed, 
^^bris has been removed from the three intermediate shafts, and 
^ three shafts and the tunnel headings starting from them have 
Ki pumped out. Detailed measurements have been taken to deter- 
ge any changes that may be occasioned in the tunnel by subjecting 
3 pressure. These will be of service in preparing estimates for fur- 
■^ work on the tunnel should such be authorized. 
*hQ masonry work of closing liock Creek shaft has been completed. 
« consists of a lower two-ring arch of vitrified bricks*^ 6 feet above 

ENa 95 258 
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this a six-ring inverted arch and concrete between the two arches. A 
12-inch iron air shaft is carried to the top and is closed by a I2-incl 
gate valve and a 3-inch angle valve. 

The lower arches are completed at the two other shafts, and part o) 
the concrete in place. At Foundry Branch sh^ it has been foand 
advisable to place the two arches about 30 ii^es apart and then 
add concrete above the second arch. At Ghamplain avenne the shaft 
is entirely too wet for the construction of the second arch thoroughly 
at any reasonable expense; this arch will therefore be omitted and 
additional concrete used. Air shafts will be inserted as at Bock Greek 
shaft. 

Of the hoisting engines and boilers required for this work, one boiler 
and one portable boiler and engine have been loaned by the authorities, 
of the District of Columbia; two boilers are the property of the Unitedl 
States, one having been purchased for this work, and two hoisting 
engines and boilers have been rented. 

Six vertical mining pumps and about all necessary steam and wat(^ 
pipe were ordered April 11 of the A. S. Cameron Steam Pump Work^ 
l^ew York, whose bid therefor, submitted in answer to circular lette^^ 
was most advantageous to the United States, considering the propose 
time of delivery. All pipe and four pumps were delivered April L 
and the remaining pumps April 20. Two pumps were at work at Boc= 
Greek shaft April 20 and a third April 22. Pumping has been ca ~z 
tinned night and day. These pumps have 12-inch steam cyUndecrr 
7-inch plungers, and 13-inch stroke. 

The Engineer Commissioner of the District of Columbia has, at 
request of this office, kindly caused tests to be made from time to ti 
of the quality of the water removed from the tunnel. The rate of see^ 
age into the tunnel was measured on May 1 at Bock Creek shaft by sto;:3 
ping all pumps for sixty-two minutes, noting the increase of height ^ 
water, and then pumping until the increase had disappeared, and ^ 
the same time noting the number of strokes of the pump. The resntf 
is, of course, only approximate. ^ 

As soon as the debris is removed from the bottom of the Howarc^ 
University shaft, and access thus gained to the heading there, meas- 
urements of masonry and tunnel work will be made, and then the fiU^ 
ing of the tunnel can be commenced, and if leakage be not excessive 
can be carried to reference 100 without waiting for the erection of the 
standpipe at that shaft, and to reference 145 feet above mean high tide 
when that pipe is in place. 

Money statement 

Amount made available by act of March 2, 1895 $25,000.0C 

June 30; 1895^ amount expended during fiscal year 8.409.0C 

July 1; 1895, balance unexpended 16,590.94 

July 1, 1895, outstanding liabUities 4,812.7! 

July 1, 1895. balance available 11,778.15 



B B B3. 

ERECTION OF FISHWAYS AT GREAT FALLS. 

Under a ruling concerning the act of July 15, 1882, providing for th< 
construction of these fishways, the Secretary of War decided that thi 
engiBeer officer iu charge a\xou\dbe\i^\^T^«»\>o\i%\fe\fto^lY for the prope: 
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protection of the Aqueduct dnm at Great Falls and the disbursement of 
the funds appropriated, the Commissioner of Fish and Fisheries being 
responsible under the act for the plans and specifications of the fish- 
ways and their execution. 

No work has been done on the fishways during the last fiscal year 
for want of funds. Sections 2, 3, 4, 5, and G, and a portion of the per- 
manent dam have been completed. There remains to be constructed 
the remainder of this dam and section 1. 

Property pertaining to this work was removed from a temporary 
storehoase at Great Falls to the brick storehouse at the distributing 
reservoir. 

The following extract is from the annual report of this office for the 
fiscal year ending June 30, 1894: 

The Commissioner of Fish and Fisheries is of the opinion that an additional wuh 
of ^.890 will be required to complete the work, and requests that the estimate for it 
^ntained in my last annual report be submitted. It was not acted on by Congress. 
^» letter to me is as follows : 

. " I have to request that you include in your estimates for the ensninff fiscal year an 
Item of $7,890 for the completion of the Great Falls fishways. The additional appro- 
priation asked for is made necessary, first, by reason of an increased cost of sections 
2 and 3 over and above the estimate ; second, by reason of the construction of a per- 
manent deflecting dam which was found essential for the better protection of the 
^^'i^ays and to obtain control of the water supply to the same ; third, for the reason 
tliat a sufficiently large amount is included to cover the work of cleaninjr out the 
^^er hed between the fishways, and to construct a tool shed with small office; and, 
liJ'^^y , to provide a small fund with which to repair any damage to the fishways firom 
ue effects of the spring freshets before the completion of the peimanent deflecting 

^lie appropriations for this work to date are as follows: 

^«J of Jaly 15, 1882 $50,000 

fct of lebruary 1, 1888 25,000 

Act of August5, 1892 15,000 

Money statement. 

^J^y 1, 1894, balance unexpended $82.02 

Jun^ 30,1895, amount expended during fiscal year 23.03 

T«i^ 1» 1895, balance unexpended 8.99 

•'^y 1,1895, outstanding liabilities 2.93 

^^^y 1, 1895, balance available 6.06 

^1?^^ deemed necessary by the Commissioner of Fish and Fisheries for 
^*i« completion of the worlc 7,890.00 
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Appendix 1. 

CONDITION OF THE WATER DURING TUB YEAR. 

Cimdiiion of water at Great Falls, Daleoarlia receiving reservairf and dietributing reeervcir, 
and height of water over dam at Great Falls for each day in the pear, 

[The height of water on the dam at Great Falls varied dnrinff the year from a minimum of .6 of a foot 
(which was the height for eleven davs in the latter part of July, all of Anguat, and eighteen days 
in September) to a maximum of 3.4 feet on March 3.] 
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CamdiH&u of water ni Great Falls, Daleoarlia receiving reservoir ^ and distributing reser- 

. voir J etc, — CoDtinued. 
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13 


1.30 


6 


36 


36 


.80 


17 1 


3 


10 


5 


2.50 


14 


20 


8 


1.50 


19 


14 


15 


1.10 


10 


36 


36 


.80 


18 


3 


12 


8 


n 


20 


23 


16 


1.40 


26 


21 


16 


1. ]0 


25 


36 


36 


.80 


19 j 


5 


10 


6 


2.10 


30 


36 


22 


1.30 


27 


28 


30 


1.10 


36 


36 


36 


.80 


20 


8 


13 


6 


1.90 


31 


36 


32 


1.30 


27 


36 


36 


1.10 


36 


36 


36 


.80 


21 


lO 


19 


7 


1.80 


32 


36 


36 


1.30 


31 


36 


36 


1.10 


36 


36 


36 


.70 


22 


lO 


22 


8 


1.80 


36 


36 


36 


1.20 


9 


36 


36 


1.20 


36 


36 


36 


.70 


23 


14 


28 


8 


1.60 


36 


36 


36 


1.20 


9 


36 


36 


1.20 


36 


36 


36 


.70 


24 


17 


32 


12 


1.50 


36 


36 


36 


I.IO 


8 


36 


36 


1.40 


36 


36 


36 


.70 


25 


22 


29 


13 


1.50 


36 


86 


36 


1.00 


9 


36 


36 


1.40 


36 


36 


36 


.70 


26 


17 


30 


19 


1.50 


36 


36 


36 


1.00 


15 


36 


30 


1.30 


36 


80 


36 


.70 


27 


lO 


29 


24 


1.50 


36 


36 


36 


1.00 


8 


36 


36 


1.20 


1 


36 


36 


.70 


28 


21 


36 


27 


1.40 


1 


36 


36 


1.30 


8 


36 


25 


1.20 


3 


3 


3 


1.00 


2» 


12 


22 


36 


1.40 


1 


8 


5 


1.10 


17 


36 


27 


1.20 


1 


3 


2 


1.10 


30 


19 


24 


36 


1.40 


3 


6 


3 


1.20 


27 


36 


30 


1.10 


1 


1 


2 


1.00 


31 


1 " 


24 


36 


1.50 










35 


36 


36 


(*) 
















i 











* All gates closed. 

Number of days during the fiscal year 1894-95 on which the xtater was clear or turbid at 

the places indicated. 



Places. 



Great Falls 

Dalecarli* receiving reservoir 
Distributing reaervoir 



Clear. 



205 
300 
249 



Slightly 
turbid. 



26 
25 
17 



Turbid. 



52 
27 
:)8 



Very 
turWd. 



82 
13 
61 



KoTB. — In determining the condition of the water a metallic tube with glass ends is used. This is 
filled with water and the distance at which a ball immersed in the water can be seen IVom one of the 
ends i« noted. When it can be seen at a distance of from 22 to 36 inches, incluHive, it is considered 
«jeaf ; from 15 to 21 inches, slightly turbid; from 8 to 14 inches, turbid, and from to 7 inches, very 

turbid. 
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Appendix 3. 

Offick of the Washington Aqueduct, 

Washingtonf i>. C, December 31, XS94, - 

tJLAT.: In a letter to the Secretary of War the Commissioners of the District 
imbia on the 21st of September last re<][nested to be furnished with a l^st of 
ter mains which come within the purview of section 1803, Revised Statutes, 
liDg the tapping of any mains laid by the United States in the District of 
bia, excepting by permission of the Chief of Engineers. This letter was 
d to me on the 24th September for report (EL D., inclosure 2 of 7307), and in 
auoe with this direction I have to state the following list of the mains laid 
United States in the District of Columbia : 



Koates of mains. 



r-and-»-half street west firom College street to the new reservoir, near Howard 

jrsity 

Jooduit road from the distribatiiig reservoir to Foxall road ; in Foxall road to Canal 
in Canal road to M street north ; in M street north to New Uamnshire avenue ; in New 

Mbire avenae to K street north, and in K street north to Foiirtn street west 

' Jersey avenue f^m L street north to Fourth street west; in Fourth street west to 
la avenue; in Florida avenue to Linden street; in Linden stroet to Four-and-a naif 

> west, and in Four-and a-half street west to College street 

Coudni*: road from the distributing reservoir to l^xall road ; from Foxall road to the 
. road at College Pond;' in the Canal road to M street north; in M street north to 
rylvania avenue; in Pennsjlvania avenue to L street north, and in L street north to 

leraey avenue* 

Jersey avenue from L street north toB street north ; through the Capitol Grounds to 

Capitol street, and in East Capitol street to Eleventh street east 

]^nduit road from thedistributingreservoir to Foxall road; from Foxall road to the 
. road at College Pond ; in the Canal road to M street north ; in M street north to Penn- 
oia. avenue; in Pennsylvania avenue to Washington circle; through this circle to K 
; north; in K street north to Massachusetts avenue; in Massachusetts avenue to 
it Vernon Square; through this square and in Massachusetts avenue to New Jersey 

le, and in New Jersey avenue north to L street north and south to B street north 

iteenth street west from K street north to L street north 

enth street west from U street north to K street north s 

Jersey avenue from L street north to K street north, and in K street north to Eleventh 

; east 

reet south from Tenth street west to Sixth street west; in Sixth street west to Maine 
le; in Maine avenae to the. Botanical Garden; through this garden to the Capitol 
nda; through these grounds to the intersection of New Jersey avenue with B street 

, and in B street north to Eleventh street east 

tnth street west from G street north to F street north ; in F street north to Eighth 

; west, and in Eighth street west to Pennsylvania avenue 

rand-a-half street west from Pennsylvania avenue to D street north, and from Maine 

16 to the Arsenal 

nty-fourth street west from Pennsylvania avenno to the old Naval Observatory 

Ida avenue from Linden street to Fifth street west 

l>onduit road from the distributing reservoir to Foxall road ; f^m the Foxall road to 
'anal road at College Pond ; in the Canal road to M street north ; in M street north to 
sylvania avenue; in Pennsylvania avenue to Fifteenth street west; in Fifteenth street 
to Pjonnaylvania avenue ; in Pennsylvania avenue to First street west : in First street 
frmn B street north to Pennsylvania avenue; in Pennsyl\'ania avenue to Eighth 

k east, snd in Eighth street east to the navy-yard 

DsyWania avenue at Rock Creek Bridge to Twenty-ninth street west; in Twenty-ninth 
t west to P street north ; in P street north to Thirty-second street west, and in Thirty- 
id street west to the high-service reservoir in Georgetown t 

enth street west from Massachusetts avenue to G street north 



Size of 
mains. 



Inektt. 
•75 

48 

48 

36 
30 



30 
24 
24 

24 



20 

12 

13 
12 

12 



1? 



10 
10 



is main was laid by the United States, but its cost was borne entirely by the cities of Washington 

Mfgetown. 

' tlie safety of the 48-inch main in M street, Georgetown, the portion of this main which is lieluw 

» inserted in it Just above M street in 1891. is not to be used and the valve is to be kept closed. 

> foregoing list is as accurate as can be made from the plats in this office, which, 
pect of the mains laid from the completion of the Washington Aqiiednct in 
t> the laying of the 36-inch main in 1871-72, are probably not entirely concln- 

The list does not inclnde the water pipe supposed to have been laid by the 
1 States to supply the Capitol from a spring that is now in the bed of the new 
t>ir near Howard University, or any other water pipe laid for the special service 
** of the public buildings. 

ongh all the mains in the table apparently come within the purview of the 
Cerred to by the Commissioners, the Unitiid States has, as a general rule, not 
'% any expense on account of the mains 12 inches in diameter and under for 
years. They have probably been considered and used as belonging to the gen- 

Qtnbntion system of the District of Columbia and have been cared fot at tbA 
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expense of the District. The District autborities, with bnt one exception, as fax as I 
am informed, have therefore not applied for or been granted anthority for any of the 
thousands of taps that probably exist in these mains. 

I know of no reason why, with three exceptions^ they should not all be formally 
turned over to and be accepted by the District of Columbia, as, by authority of the 
Secretary of War in 1891, was done with the large number ox valves placed by me on 
the outlets from the 48-inch and other large mains laid by the United States under 
the act of August 2, 1889, or, if this be not deemed advisable, why general authority 
should not bo given the Commissioners to tap the small mains referred to. 

These exceptions are, that part of the 10-inch main in Georgetown mentioned in a 
note to ray tabular list of mains and for the reasons stated in the note, the 12-in<^ 
main on the Conduit road between the distributing reservoir and Foxall Hill, and 
the 12-inch main on the Canal road. 

The 12-inch main on the Conduit road between the distributing reservoir and 
Foxall Hill is parallel to and near the 48-inch, 36- inch, and 30- inch mains. It is very 
deep (18 feet on a part of its route); it is very expensive to get at the main for 
tapping, and the great excavations required for this purpose endanger the lazge 
mains. The laud on both sides of the road is being built upon, and improvement in 
the vicinity and applications to tap the main are likely to rapidly increase in num- 
hereby reason of the probably early construction of the Washington and Great Falls 
Electric Railway, recently chartered by Congress. If the District authorities should 
lay a small distributing main on this road between the points mentioned, no further 
tapping of the 12-inch main on this part of its route except for connecting it with 
the suggested distributing main would be required, and the danger to which the large 
mains are now subject would be avoided. 

The 12-inch main on the Canal road is also very deep, and for a considerable dis- 
tance the 48-iuch and 36-inch mains lie between it and the houses on the north side 
of the road, so that it is now necessary, whenever additional houses are to be sup- 
plied with water, to run the service pipes from the 12-inch main under these two 
large mains, for the reason that the top of the 48-inch main is so near the surface of 
the ground that service pipes if earned over the main would be likely to freeze in 
very cold weather. This practice endangers the water supply to the city. Some 
time since I found a plumber, acting under the authority of a permit given by the 
District water office to tap the 12-inch main for the supply of a row of houses of 
narrow fronts on this road, excavating, anparently without any supervision, a series 
of tunnels (one for each ser^ce pipe) unaer the 48-inch main, leaving it supported 
onl^ by narrow benches of not very compact earth. The internal pressure on the 
mama on this part of their routes is about 43 pounds per square inch (nearly 40 tons 
to the running foot of 48- inch main), and the plumber was ignorant or regardless 
of the fact that if either of the 48-iuch or 36-inch mains had settled and broken at 
its joints by a failure of the benches of earth to support it, not only the supply to 
the city through the main would have been cut off, but the damage to the road, the 
houses in the vicinity, and the Chesapeake and Ohio Canal on the south side of 
the road, would have been enormous. There is therefore also required a small dis- 
tributing main along the Canal road between Foxall Hill and the foot of M street at 
the Aqueduct (Arlington) Bridge ibr the supply of the houses on this road, and if 
this be laid no further tapping of the 12-inch main on this part of its route except 
for the supply of this distributing main would be necessary. 

In view of the foregoing, I have to make the following recommendations: 

First. That the Commissioners of the District of Columbia be tendered a transier 
to the District of all the United States mains in the District of 12 inches in diameter 
and under, with the exception of the 10-inch main in Georgetown between its valve 
just north of M street and the Rock Creek Aqueduct Bridge at Pennsylvania avenue; 
the 12-inch main on the Conduit road between the distributing reservoir and Foxall 
Hill, and the 12-inch main on the Canal road ; or if this be deemed not advisable, then 
I would recommend that general authority be granted to the Commissioners to tap 
any of these mains at their pleasure, with the exceptions just mentioned. 

Second. That the Commissioners of the District of Columbia be requested to lay a 
distributing main on the Conduit and Canal roads between the distributing reservoir 
and the foot of M street at the Aqueduct (Arlington) Bridge across the Potomac, antL 
that if this main be laid and it be requested by them, permission be granted th^ 
Commissioners to tap the 12-inch main for the supply of this distributing main. 

An earlier report on the letter from the Commissioners has been prevented by tlv^, 
uncertainty as to accuracy of the plats of the old United States mains and by 
other duties. 

The letter is herewith returned. 

Very respectfully, your obedient Be]*vant, 

Georgr H. Elliot, 
Colonel of Engitteeri 

Brig, Gen. Thomas L. Casey, 

C/ii€/ of UfigineerSf U. S. .4., WosKiivgtou, D« C. 



APPENDIX C C C. 

IMPROVING THE DALECARLIA RECEIVING RESERVOIR, DISTRICT OF 

COLUMBIA. 



lEFO&T OF COL. OEOBGE H, ELLIOT, CORPS OF ENGINEERS, RETIRED, 
OFFICBR IN CHARGE, FOR THE FISCAL TEAR ENDING JUNE SO, 1895. 



Oppicb of THE Washington Aqueduct, 

Washington^ D. C, August i, 1895, 

€r£N£RAii : I have the honor to transmit herewith report of operations 
br the improvement of the Dalecarlia Receiving Reservoir, District of 
Zk>lainbia, for the fiscal year ending Jane 30, 1895. 
Very respectfally, yonr obedient servant, 

George H. Elliot, 
Colonel of Engineers^ Retired. 
Brig. Gen. Wm. P. Craighill, 

Chief of EngineerSy U. 8. A. 



This reservoir is partly in Montgomery County, Md., and partly in 
the District of Columbia. It was constructed with a capacity of about 
170,000,000 gallons of water. 

In this my final annual report on this improvement, I think it proper 
to restate its object and the project for the work. 

Its object was to divert from the reservoir the water flowing from its 
watershed, which has an area of about 4,000 acres. 

When the reservoir was constructed by the late General Meigs about 
thirty-five years ago for the storage and settling of Potomac water from 
Great Falls, the land comprising its watershed being then sparsely set- 
tled and largely occupied by wo<^s, and its cultivated land being mainly 
Bsed for grazing puri)oses, the water from it was not excluded from the 
roservoir, and, mixed with Potomac water, which entered the reservoir 
^hit>Qgh the ^^ north connection," it was used in the Washington water 
•opply for more than twenty-five years. In time, however, as the coun- 
try Burrounding the reservoir became more populated, the water flowing 
^^Di it into the reservoir became more and more contaminated, and fre- 
^^nt complaints by citizens and in the press led to the reservoir being 
™J|^wii out of service about seven years ago. 

-Wi« water from the watershed entered the reservoir by three streams, 
^^9 Xiittle Falls Branch, Mill Creek, and East Creek, these streams hav- 
•* clrainage areas of about 2,700, 900, and 225 aA^t^^^ t^^^jwjXKnOii. 
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The project for the improvement of the reservoir* provided for the 
erection of dams across the valleys of all of these streams jn8t above 
their mouths and taking the water ot East Greek (the stream farthest 
to the east that polluted the reservoir) from behind its dam and con- 
ducting it by an open channel around the margin of the reservoir, 
together with the water flowing directly into the reservoir from the 
hillsides between East Creek and Mill Creek, into Mill Creek above its 
dam. The combined waters of both streams and the water falliDg 
directly into the reservoir from the hillsides between Mill Creek and 
Little Falls Branch were to be carried by a proportionally larger chan* 
nei, still following the margin of the reservoir, and a short tunnel into 
Little Falls Branch. Finally the water of the entire watershed thus 
collected was to be turned into a shaft to be excavated in the valley of 
the latter stream above its dam, and from the bottom of this shsJt a 
tunnel about 1,000 feet long, to be excavated under Dalecarlia Hill and 
under Washington Aqueduct Tunnel No. 4, was to carry the water to d 
natiund water course below the reservoir in which it would flow off into 
the Potomac. 

At the commencement of the last fiscal year the tunnel under Dale- 
carlia Hill and the shaft in the valley of Little Falls ^ranch, which is 51 
feet deep (56 feet to the bottom of its water cushion), had been essen* 
tially completed and work had been suspended until the new appropria* 
tion should become available. 

In the act of August 7, 1894, Congress granted an appropriation of 
$52,500 for continuing the work, and operations were resumed on tbe 
15th of that month. The excavation of the tunnel through the kill 
east of Little Falls Branch was then commenced and it was soon ca^i'- 
ried to the limits of the Government land. By reason of the delay oi 
the district attorney for Maryland then in office, in rei>orting on ib^ 
validity of the title to the land purchased for the remainder of tlmi^ 
tunnel, its excavation wa« suspended from the 4th of September uat^i 
the 18th of December. This unfortunate and unlocked for delay hs^^ 
ing come to jan end, the excavation of the tunnel was resumed and wos^^ 
was carried on night and day with three shifts of workmen at eachexft^^ 
until the 16th of January, when the headings met. 

In addition to the appropriation just mentioned, the sum of $37,50^ 
was appropriated for the work in the act qf March 2, 1895, and by tto< 
terms of the act the money was made immediately available. 

Under these two appropriations as large a force of workmen h«^ 
been constantly employed as could be worked to advantage, the numb^ 
for several months past averaging from 150 to 250 men. 

In addition to the excavation and lining of the tunnel about 400 te^^ 
long through the hill east of Ijittle Falls Branch, the following woxlt 
has been done since my last annual report: 

Grading the slopes and completing the walls of the channel leadix^fi 
from Wasteweir No. 2 of the Washington Aqueduct at the mouth ^ 
the new tunnel under Dalecarlia Hill; the construction and paving ^' 
the open channels around the reservoir, of which the aggregate leng^** 
is 4,869 feet, or nearly 1 mile; the excavation and paving of gutters oo 
the hillsides above these channels to prevent erosion of the banks ^^ 
the channels; the construction of the following earthen dams, viz, tb^ 
dam ac*TOSS the mouth of Little Falls Branch, 230 feet long and 10^ f^^* 
high, its crest being at reference (157); the dam across the mouth ^^ 



. ^ A plan of the works and a map of the watershed of the reservoir were printed ** 
the Annual Report of the Chief of Engineers for 1893, pages 4308-4309. 
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Vill Creek, 325 feet long atid 15 feet high^ its crest being at reference 
(158.1), and the dams across the two branches of East Creek, witb 
JeDgths of 58 and 16 feet, respectively, their crests being at references 
(167.3) and (167.8), respectively; the driving of piles for 491 feet of 
sheet piling through the permeable material to hard rock in the yal- 
leyB of Mill Creek and Little Falls Branch at the sites of their dams, 
and the numerous preliminary borings required for this work; the quar« 
ryiDg at the quarry on the reservoir land of the stone required for the 
&ciDgof the portions of the sides of the Mill Creek Dam to be exposed 
to wind waves in the reservoir and in the pond behind the dam, and the 
laying of this facing; the construction — partly in concrete, the major 
part in Georgia pine timber — of a flume about 70 feet long 10^ feet wide 
and 7 feet high, extending out from the portal of the main drainage 
tonnel on the south side of Dalecarlia Hill ; the construction of heavy 
letaining w^ls at the portals of the tunnel through the hill east of 
Little Falls Branch; the clearing of trees from the sites of the chan- 
nels around the reservoir and in the portion of the valley of Mill Creek 
to be overflowed by jeason of the construction of the dam across this 
cre^, and the hauling and burning of the large amount of brush from 
the trimming of these trees ; * the construction of two permanent wagon 
bridges in the valley of Little Falls Branch near the west portal of the 
tonnel through the hill east of this valley, which bridges were made 
necessary by changing the courses of Mill and East creeks; the con- 
straction of a heavy retaining wall on the hillside of the shaft in the 
valley of Little Falls Branch and the completion of the lining of the 
Shalt by its stone coping; the construction of a concrete stop wall on 
tiie valley side of this shaft, the excavation for which wall was carried 
through the soft rock to solid rock with side walls extending to the 
solid rock in the hill in rear of the shaft, and the construction also at 
this shaft of a heavy iron grating for preventing the shaft and the 
tunnel leading from the bottom of the shaft from being obstructed by 
logs and driftwood in floods; fencing in with a strong wire fence nearly 
2 miles long the various ]iarts of the work, and especially on the north- 
erly and easterly sides of the reservoir land, for the purpose of exclud- 
ing animals from the slopes of the open channels around the reservoir 
snd the slopes of the dams, all of which slopes have been carefully 
covered with soil and planted with grass seed; the paving with vitri- 
fied brick the channel approaches to the east portal of the tunnel 
throagh the hill east of Little Falls Branch and the shaft in the valley 
of that stream; the reexcavation of the old channel from the '^ north 
eonneetioa'' into the reservoir, by which the reservoir was formerly 
*opplied with Potomac water from Great Falls, and which had become 
entirely filled up with detritus brought down by Little Falls Branch 
*fter the use of the reservoir was 8uspended,t and excavating to refer- 

,*The hanliDg of this brush to distant points, where it coald safely be bamed 
Without endangering the fine woods aroand the reservoir, was very expensive, aud 
oiore than $1,100 was paid for this item and for burning the brush. The brush could 

♦in? ^®^* ®" *^® ground for fear of accidental fires and fires set by tramps. 

'The Bill of the outlet from the ''north connection '' is at reference (134.75), but 
®i^ account pf the bad condition of the by-conduit, which, at its upper end, is very 
j'^r this channel and the invert of which is at reference (135), and of the danger of 
H^ct^asin^ the flow of water from its numerous leaks, and thereby undermining the 
jl^'^ondnit and cutting oflf the water supply to the city during the excavation of 
*^^ channel, I deemed it unsafe to excavute the channel below reference (137.75). 
^hsequently, and when emptying the reservoir for the purpose of refilling it with 
^otomac water, the by-conduit gave wav, as mentioned elsewhere in this report, 
^^i not at this place, which was apparently its weakest point. Before this happened 
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ence (140) the apper end of the reservoir, which had shoaled from oj 
same cause. The total amount of these excavations was about 9,5€ 
cubic yards. 

To the foregoing work, executed since my last annual report, shonid 
be added the surveys required for the work of improvement; thesar- 
veys of the nine additional parcels of land required to be purchased 
for the work; the construction of a telephone line, and the construction 
of the necessary roads, and the cutting and planting of boundary stoues. 

The water of Little Falls Branch was turned from its channel into 
the shaft in the valley of the branch above its dam on the 23d of April. 
The larger of the two branches of East Creek was turned into its new 
channel on the 15th of May, and the smaller one into its new channel 
on the 22d of May. 

The only thing necessary to be done to complete the diversion from 
the reservoir of the water from its entire watershed, except some small 
areas under the control of the United States, was the closing of tbc 
bypass or cut in the hillside at the north end of the Mill Creek Dan 
through which the water of the creek passed into the reservoir duria| 
the construction of the dam. This was a delicate operation that hac 
to be done under the protection of a small temporary dam while tla^ 
water of the creek was rising to the height of its new channel into tli< 
valley of Little Falls Branch, but it was successfully accomplished oi 
July 26, and from that day all the water of East Creek, Mill Creek, aii< 
Little Falls Branch, and all the water of the entire watershed, excep 
the small areas under the control of the United States, passed arouD 
the reservoir and through the tunnel leading under Dalecarlia Hill, dxx 
the object of our two years* work was accomplished. In anticipatio 
of this event all but a small portion of the contents of the reservoi 
had been drained out through the valve in the sluice tower. I the 
ordered the running oft' of the remainder, preparatory to the refilling « 
the reservoir with Potomac water from Great Falls, which was to be doxi 
under the direction of Major Knight, the officer in charge of the Wasi 
ington Aqueduct. It was to be done slowly through the "south coi 
nection" by means of the excess of the daily supply from Great FaU 
above the requirements of the city, and so that it would not incoK 
venience citizens on Capitol Hill and other high parts of Washingtoi 

When the emptying of the reservoir had been essentially complete' 
(July 27) the by -conduit which passes around the reservoir and throng" 
which the supply to the city had been kept up during the improvemef 
of the reservoir (and in fact since 1888), gave way under the pressax 
of the water in the conduit at a point a short distance east of the wast^ 
weir, and the entire flow from Great Falls was discharged into tlJ 
reservoir, which has thus been brought into use a few days earlier thu^ 
was anticipated. 

The by-conduit, which is about one-half mile long, was constructed 1> 
Civil Engineer Silas Seymour after General Meigs left the AquedtE* 
and during the time when, in the late civil war, the Aqueduct was und^ 

it was observed that the sides of the channel were, at some points, slipping do*^ 
and forcing up its bottom. The side slopes are Tery gentle (1 on 3), but the clajT^ 
deposit through which the channel was excavated has very little stability. ^ 
soon as the by-conduit broke the refilling ot the reservoir commenced. This wa^ 
few days earlier than was intended, and it was too late to remedy this shoaliD^r * 
the channel. When the water in the reservoir rises sufficiently it is probable tls^ 
the shoaling will cease, but if it should continue to a degree to interfere with 1^* 
flow from the ''north connection'' into the reservoir, the shoal will have to " 
removed; and the only means of doing this will be by dredging and boating '^^ 

material to the wasteweir, over w'hicb. it cqai \>^ -^xim^ed into the spillway paasi'' 

mider the '* White Bridge." 
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tihe Department of the Interior. It was a useful work, but it has been 
in a leaky condition for several years. It was badly built and too near 
the margin of the reservoir. It should be rebuilt farther back from the 
reservoir in solid ground and for the purpose for which it was origi- 
nally constructed, viz, that the water from Great Falls may be run 
directly into the distributing reservoir or through the DalecarliaKeser- 
voir, as may be desired. 

A considerable amount of work — that the running of the water in 
its new channels and to the shaft will not interfere with — yet remains to 
be done in filling the gap in the Little Falls Branch Bam left for hauling 
material for facing the slopes at the upi)er end of the reservoir; in com- 
pleting the north end of the Mill Creek Dam and the stone facing at 
the outlet end of the channel leading into Mill Creek from East Creek; 
in completing the work on the bridges near the east portal of the tun- 
nel ander the hill east of Little Falls Branch, and at various other 
points on the line. About 90 men are still employed, and it is expected 
that all these odds and ends of work will be fully completed in a month 
or six weeks. 

Favorable results of the examinations of title by the United States dis- 
trict attorney for Maryland and the decisions thereon of the Attorney- 
General of the United States in the cases of the lands purchased are 
daily expected, and as soon as received these lauds will be paid for. 

Proceedings in condemnation in the cases in which no agreements as 
to price of lands could be had will be instituted as soon as the deeds 
for the lands purchased are obtained, until which time it has been 
deemed best for the public interests to delay these proceedings. 

One result of the improvement of the reservoir is the doubling of 
the capacity for the storage of Potomac water from Oreat Falls, and 
another result is that the detritus brought down by the streams is now 
carried with the storm waters into the shaft in the valley of Little 
Falls Branch, and thence through the tunnel under Dalecarlia Hill and 
off into the Potomac. This detritus probably amounts to thousands of 
tons annually. It had materially shoaled the reservoir (when the 
r^ervoir was constructed the flow line extended up Little Falls Branch 
^ far as the old bridge recently removed), and -in time would have 
rained it. 

In addttion to these results it is expected that the increased time for 
sedimentation furnished by the slow passage of water through this 
long reservoir will materially improve the quality of the water after 
heavy storms in the valley of the Potomac, although it is not expected 
that anything short of filtration works will at such times clear the 
^ater of all of its clayey matter or materially improve its color. 

^n concluding this report I should remark that although the channels 
^'id tunnels were designed in excess of the dimensions required to 
*^*^ the water from the watershed of the reservoir, under the extreme 
^^^Pposition of a rainfall of IJ inches per hour for several successive 
^^^irs (that is to say 110, 308, and 714 cubic feet per second in East 
^''^kjMUl Greek, and Little Falls Branch, respectively, 1,132 cubic feet 
!? ^U, or more than the entire low-water flow of the Potomac at Great 
.^1«) I am satisfied from my experience, and especially from two excep- 
fj^^ally heavy showers this summer, that the rainfalls in the vicinity of 
ue reservoir are at times, and for short periods, heavier than in Wash- 
?^ton or any other place on the line of the Aqueduct between Great 
^lls and Washington, and that the channels and tunnels are none too 
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As stated in my last annual report, the grades and cross section! 
the open channels around the reservoir were so calculated that wl 
the channels run full (as they will, within a foot of the tops of 
banks, if the heavy rate of rainfall provided for should ever be reach 
the mean velocity of the water in each case will be about 4 feet 
second. Grades and cross sections that would give greater velocit 
would not be prudent on account of liability to erosion of the channi 
When the channels do not run full, or nearly full, during the ma 
part of the year there will be but a few inches of depth of water 
the channels, the mean velocities will be less, and it is likely tl 
deposits will be made and bars formed, but this is a danger that c 
not be avoided in streams so changeable in depth. 

In respect of the tunnels, the grades were calculated so that un<i 
ordinary conditions of flow the velocities would not be so high tl 
gravel and sand transported along the bottoms of the tunnels woo 
rapidly wear the inverts of the linings (which nothing short of cs 
iron would prevent in case of high velocities long continued), while 
the same time the velocities would be sufQcient to prevent deposi 
and it was expected that if deposits should be formed during peria 
of low water the flow following the next heavy rainfalls would quicli 
remove them. 

There is danger, however, if the tunnels are left unwatched a 
uncared for that some great and sudden freshet following a long peri 
of low water may find a depth of deposit that will interfere with 1 
free discharge through one or both of the tunnels required to previ 
such a backing up of the water as to overflow and wear away the da 
and channel banks. To run no risk in this regard, it will therefi 
be safe to remove from time to time by barrows all considerable depoe 
in the tunnels, if such be found. 

I desire therefore to record the caution that, for the safety of i 
works and to prevent serious injury to them by the overflow of i 
channel banks and the dams, the most faithful and conscientious att 
tion on the part of the watchman in charge of the reservoir will 
required to daily inspect the valleys of all the streams within rea8« 
able distances above their dams and remove out of reach of the wa 
in floods everything liable to float and make obstructions anywhere 
the line of the works; to keep the channels and the gutteri^ above t 
channels clear of deposits and sand bars and other obstructions ; to k€ 
the banks of the channels and the dams in good order; to watch i 
head of the tunnel east of Little Falls Branch, and if any logs or otl 
heavy drift should lodge there to quickly remove i t ; to frequently insp^ 
the tunnels throughout their lengths and to remove from time to til 
and at least once in three months (say on the first working day ofev4 
quarter), such deposits as may be formed in long intervals betwc 
heavy rainfalls; to keep the bed of Little Falls Branch free of wei 
and grass so that in floods it will not back up and interfere with 1 
discharge of the tunnel leading into it, and above all, to keep the gt 
ing around the shaft in the valley of Little Falls Branch clear of dr 
wood and brush in heavy showers and storms and of floating ic^ 
winter. In my judgment the entire time of an energetic and inte 
gent laborer should be constantly devoted to caring for this work, a 
the watchman should be authorized to call to his aid at all time» 
emergencies such additional assistants as he may require. 

I desire to renew the expression contained in my last annual rep 
of my indebtedness to Mr. F. W. Johnston, my assistant engineer- 
the work J for the very zealous, eutYxu^va^tvc^^ and skillful executioiB 
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bia datjes. Also to Mr. Peter McAtee, my tunnel foreman, who has 
exhibited rare energy and capacity in the handling of large bodies of 
workmen; to Mr. Percy Overton, master raason^ and to William and 
Henry Bolac, James P. McAtee, David H. Huston, and Thomas J. Bray, 
foremen in charge of gangs. 

My warmest thanks for his faithful and e£Bcient services are also due 
to Mr. Pickering Dodge, chief clerk of the Washington Aqueduct, who, 
until my retirement from active service on March 31, had charge of the 
accounts of my heavy disbursements on this work, and who has since, 
by the kind permission of Major Knight, my successor in charge of 
the Aqueduct, and with the valuable assistance of Mr. Edward Q. 
Knight, my clerk, continued in such charge. 

ADDITIONAL REMARKS. 

I?lie paving of the open channels consisted in paving the bottoms 
and a partial paving of the side slopes. 

Pbe aggregate length of these channels is, as I have stated, about 

Imile. The channel carrying East Creek into Mill Creek is 6 feet wide 

at bottom and 4 feet deep, and the channel from Mill Creek to Little 

Fallis Branch is 9 feet wide at bottom and 7 feet deep, and by reason of 

the ^eat cost of paving I have limited the paving of the side slopes 

to t^lie height of 1 foot 6 inches vertically above the bottoms of the 

cha^nnels; this under the consideration that storms that will cause 

the ^\7ater to run more than 1 foot 6 inches deep in the channels are so 

in&*«quent that the probability is that no greater storm will occur before 

t^^ slopes above the paving will be sufficiently protected, during the 

8ho:ri; and rare periods that they will be exposed to erosion, by the sod 

tha^ti covers the tops and sides of the banks of tbe channels. 

Ixfc respect of the lands necessary to be acquired for the work, it 
shovild be stated that in addition to the five small parcels of land in 
^^ "vicinity of the reservoir purchased during the fiscal year ending 
Jn:o.^ 30, 1894, for the sites of the works and for the purpose of con- 
^^i^l^ling the drainage of some small areas that were so situated that it 
^J^ld not be provided for by the improvement works, nine small par- 
cei^ remained to be purchased, viz, two small side valleys owned by 
th^ lieirs of Charles Shoemaker in the valley of Mill Creek, to be over- 
flo^^^^ed by the Mill Creek Dam ; one parcel on the hill east of Little Falls 
^J^^^^nch required for the tunnel under this hill; and six small parcels on 
th^ Conduit road, between this road and the reservoir, two of which 
^^^^ owned by E. W. Morgan and the others by E. H. Harper, James 
"^^tT)er, John P. Hickey, and Mary Harrison. 

^he papers in the cases of Charles Shoemaker, E. W. Morgan, Mary 
^J^jrison, and Eichard H. Harper are now awaiting the decision of the 
-^^torney-General respecting the validity of the titles. In the cases of 
jj^tues Harper and John P. Hickey it is probable that resort must be 
^^4 to condemnation, as they so far refuse to take reasonable prices 
^^^ their lands. 

I'here was leased from W. D. Brooke 3.58 acres of land on the hill 
^^^t of Little Falls Branch for the temjwrary buildings required for the 
^^Tk and other purposes. 

, The following contracts were made during the year: With McMa- 
"^iH, Porter & Co., of New Cumberland, W. Va., for vitrified brick; 
^^th the Washington Hydraulic Press Brick Co., of St. Louis, Mo., for 
^^nimon brick; and with James H. McGill, of Washington, D, C, for 
^^toral hydraulic cement. 
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I inclose three drawings, viz, plan and section of the shaft in the 
valley of Little Falls Branch ; plan and sections of the east x>ortal of 
the tunnel nuder the hill east of Little Falls Branch, and plan of the 
upper end of the reservoir and the works in the valley of Little Falls 
Branch. 

Money statement. 

July 1, 1894, balance unexpended $1,038.05 

Amount appropriated by act of August 7, 1894 52. 500.00 

Amount appropriated by act of March 2, 1895 37,500.00 

91,088.06 

June 30, 1895, amouiit expended during fisca. >ear $58, 831. 36 

July 1, 1895, outstanding liabilities 6,889.62 

65.720.98 

July 1, 1895, balance available 25,317.07 

No further appropriation is required for the work. The money avail- 
able is abundantly sufficient for its completion and it is expected that 
there will remain a considerable sum to be covered into the Treasury. 
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APPENDIX D D D. 



IMPROVEMENT AND CARE OF PUBLIC BUILDINGS AND GROUNDS IN THE 
DISTRICT OF COLUMBIA— WASHINGTON MONUMENT. 



REPORT OF COL, JOHN if. WILSON, CORPS OF ENGINEERS, OFFICER IN 
CHARGE, FOR THE FISCAL YEAR ENDING JUNE SO, 1895, 



Office of Public Buildings and Grounds, 

WMhingtonj D, C, July 5, 1895, 

General : I have the honor to submit the following report of opera- 
tions upon public buildings and grounds in the District of Columbia, 
under the Chief of Engineers, during the fiscal year ending June 30, 
1895. 

lu addition to these duties, I am a member of the Light-House Board, 
and have been in charge of the erection of a monument to mark the 
birthplace of Washington, and the construction of an iron-pile wharf 
at the mouth of Bridge Creek, Virginia. 

PUBLIC BUILDINOS. 
EXECUTIVE MANSION, GREENHOUSES, AND STABLE. 

In addition to the usual care extended to the mansion and its fumi- 
tore, the following has been accomplished during the year : 

The entire exterior of tlie mansion, including walls, roof, windows, 
doors, balconies, railing, columns, ceilings of balconies, etc., has been 
repainted. 

The elevator, the furnaces, grates, ranges, water tanks, etc., have 
been overhauled, cleaned, and repaired. 

A very slight, almost imperceptible, settlement was discovered in the 
iron tank upon the roof; the underpinning was carefully examined, 
floor of attic torn up, a new truss placed between floors and under 
ceiling, additional girders and bracing added, and everything rendered 
absolutely secure. 

The attic window sash and shutters were repaired and repainted. 

The entire electric- light and gas system was overhauled, several 
new incandescent lights placed in position, all chandeliers thoroughly 
cleaned and the old closed globes upon those in the lower main corri- 
dor replaced with new open globes. 

Every chimney in the house has been swept and the sheet-iron chim- 
ney caps repaired and replaced where found to be damaged. 

The walls of the basement and its corridor, have been whitewashed, 
and the kitchens, woodwork of basement corridor and outside of west 
entrance repainted. 

jBjra 9S 259 
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The eutire office section of the bailding has been repainted wher 
necessary. 

The east room, green and blue parlors, and main corridor have bee 
repainted aud regilded, and the state dining room, butler's pantry 
small reception room, and main vestibule repainted. 

The tile floor of main vestibule has been repaired. 

Kepairs were made to the woodwork aiid plastering of linen eiose^ 
between first and second floors. 

On the second floor all bedrooms have been repainted where uece 
sary and all tables revarnished. 

The ceiling of blue bedroom has been repaired and repapered, m 
the northeast bedroom repapered ; the furnitare in the blue bedroa 
and northwest bedroom has been reupholstered. 

A new bathroom has been constructed opening into northwest be 
room. 

Extensive repairs have been made to the girders and the floor of t:. 
north bathroom. 

In the red parlor, the southeast window has been cut down to fc 
level of the balcony and a glass door constructed. 

New carx)ets have been placed in the blue parlor and in two be 
rooms; the old carpet from the blue parlor has been fitted and p]a<3 
in two bedrooms, and the other old carpets sold at auction and the pi 
ceeds turned into the United States Treasury. 

New furniture was purchased for the lower corridor, the old ftin 
ture being placed in other portions of the house; the furniture in t 
green parlor was reupholstered and the old drapery replaced with ne 

New bedsteads and mattresses were obtained for the northeast be 
room. 

New lace curtains were purchased for the blue parlor, private dinii 
room, library, and two bedrooms, to replace others womout and wort 
less. 

Celluloid flowerpot covers were obtained for decorative purposes j 
official receptions. 

Some additions were made to the china, glass, linen, and silver use 
at official receptions. 

All windows and doors throughout the house were carefnlly exao 
ined, doors were eased or rehung, locks repaired, broken window cord 
and glass renewed, and storm sash placed upon the south and we£ 
windows. 

The chairs in the state dining room, private dining room, and )i9fi 
have been repaired and reupholstered where necessary. 

In the autumn of 1894 all carpets were relaid and curtains rehan£ 
and in the spring of 1895 the carpets, amounting to about 3,000 yard£ 
were taken up, cleaned, and stored, and the house placed in summe 
costume. 

The conservatory and the other greenhouses received such necessar: 
repairs as the funds available would admit; the south side of the cot^ 
servatory was strengthened by removing old timber, placing 108 fee 
of 8-inch iron beams upon the columns, erecting thereon a 9-inch bri&l 
wall 1 foot high, and constructing new cornice; a x>ortion of the ob 
wooden substructure on the north and west side was removed as^* 
replaced with stone. 

The old decayed superstructure of the south section of the caraeli 
house was removed aud replaced with a handsome iron superstructure 
and the house fitted with proper stone benches and heating apparatttc 
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All l>oilers, fnmaces, stoves, pipes, chimneys, etc., were cleaned, 
repaired, and placed in as good order as possible. 

Attention is again invited to the conservatory, the frame of which is 
of wood, rapidly decaying, and almost in a dangerous condition. A 
new iron superstructure, at an estimated cost of $13,000, is necessary. 

Annual repairs are made to the old superstructure, but it seems 
almost; a waste of funds to patch up portions of an old, decayed wooden 
frame with wood, which will also decay, when a violent storm might 
possil>ly wreck the structure at any time. 

Neoessary attention has been given the valuable collection of plants 
in the greenhouses, a large number of bedding and greenhouse plants 
propagated, and several thousand spring flowering bulbs planted under 
glass and in the grounds for decorative purposes. 

Sonde minor repairs were made to the stables. 

Att:^ntion is again invited to the importance of providing suitable 
offices outside the Executive Mansion for the President of the United 
States. This matter was discussed in my annual rei>orts for 1893 and 
1884. 

I ^^rnestly recommend that an appropriation of $250,000 be made 
fort lie erection, within the Executive Mansion grounds and directly 
opposite the Treasury building, of a granite structure for offices for the 
Chie:^ Executive of the nation. 

Tixis structure could be connected by a wide corridor with a large 
cops^yvatory, fitted up as a winter garden with tropical plants, foun« 
tains, and statues of eminent Americans; the conservatory could open 
into ^, picture gallery connected by two wide corridors with the east 
f<^'^> and these improvements could serve a double purpose by reliev- 
^^S ^le mansion of the terrible crush incident to the evening official 
recej>tions. 

^^'S^rnestly hope that this important matter may no longer be delayed 
and -(.liat action may be taken at the approaching session of Congress 
towax-d erecting a suitable office building for the President of the 
umt:«d States. 

WASHINGTON NATIONAL MONUMENT. 

^'^^^^ry eflFort has been made during the year to maintain the Monu- 
™^?^ and its machinery iu good condition. 

^ ^ndals continue to give annoyance by occasionally chipping pieces 
^^^ the outside or from memorial stones in the inner walls; whenever 
^^'^^ited these thoughtless x)6rsons are arrested, but as a rule, when 

T^^^* to trial, escape with a small line. 

^l^e elevator and all the machinery connected therewith has been 
w^f ujly a,j^ critically inspected monthly by an expert from the Otis 
f'^^'V'ator Company and pronounced in excellent condition. Weekly 
|^^l>^M;tions are made by the principal steam engineer and machinist at 
the ^fonument, and daily tests of the safety appliances of the elevator 
^ tuade by the employees before starting to convey passengers to the 
^^^ It is believed that the elevator is as safe as it is possible for man 
^^^^ake it, and every effort is made to prevent accidents. Should an 
a<-*<iif3ent ever occur it will result from something which it was imi)ossi- 

r^^ foresee. 

^-^Uring the latter part of August the grounds around the Monument 
JJ^^^ occupied by the Knights of Pythias, in accordance with an act of 
^^^*^es8, and although over 30,000 i)eopJe visited the Monument during 
^"^ iaijt week of August there was no Ojccasjon to make 9.a ftri:^^^ fev 
^"y^ cause wh^teveA 
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From time to time repairs were made to the steam pipes in the ti 
nel between the boiler honse and Monament, and 735 linear feet of 1 
steam pipe was incased in sectional magnesia covering. The result 
this covering was so satisfactory that it will be appfied to the ent 
pipe when funds are available. 

During the month of December, 1894, the boilers were overhaul 
crown sheets repaired, new arch plates placed in furnaces, and u 
tubes placed in feed- water heater. 

The steam trap at bottom of tunnel shaft was repaired and the injc 
ors in boiler house overhauled. 

The side walls of furnaces were repaired and the piston rods £ 
valve stems of the elevator engines were packed. 

The Monnment and boiler house were connected by telephone. 

A new 6 by 6 inch Ideal engine was placed in position to drive 
dynamo, and the old worn-out engine removed. 

Minor repairs have been made to the woodwork of windows and do 
in the Monument and to the floor of the engine room. 

The roof of the lodge house has been repaired and painted and f 
doors and window casings have been painted. 

A portion of the ironwork between the top and bottom of the sbi 
has been repainted. 

The Monument was open daily during the year, except Sundays ai 
holidays, and with the exception of a few days in the autumn and a^ 
in the spring, while the machinery was being overhauled. The elevat 
was in operation whenever the Monument was open. 

There were 159,707 visitors to the top of the Monument during t 
year, of which number 107,855 made the ascent in the elevator a 
51,852 by the stairway, making 1,098,126 persons who have visited t 
top, without a single accident of any kind, since the shaft was open 
to the public, October 9, 1888. 

BUILDINGS OCCUPIED AS OFFICES BY THE WAR DEPARTMENT, BXCE 

STATE, WAR, AND NAVY BUILDING. 

Under date of June 30, 1893, this office was charged with the pre6< 
vation, care, and safety of the following buildings: 

Army Medical Museum. 

Fifth and sixth stories Union building, G, between Sixth and Seven 
streets, occupied as offices by Eecord and Pension Bureau. 

Ford's Theater building. 

Annex to Ford's Theater building. 

Upper stories of West End National Bank, occupied as offices 
Signal Department, U. S. Army. 

No. 610 Seventeenth street, occupied as offices by JEtocord and P( 
sion Bureau. 

No. 1725 F street, occupied by War Department printing office. 

No. 1744 G street, occupied by Kebellion Record Office. 

No. 1814 G street, occupied by Medical Department, U. S. Army. 

Annex to Winder Building, occupied for storage purposes by 
nance Department, U. S. Array. 

War Department stables. 

A careful and critical examination was at once made of all th 
buildings, and plans prepared showing the safe loads that could 
carried by each floor of each building. 

Where the floors were overloaded the weight was at once reduce< 
the safe load. 
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The apper stories of West End National Bank building, occupied by 
tbe office of the Chief Signal Officer, were vacated on June 30, 1894, 
and t^he fifth and sixth stories of the Union Building, on G street, 
whicb were occupied by the Becord and Pension Bureau while the 
repairs of Ford's Theater building were in progress, were vacated on 
July 31, 1894, and were no longer under the supervision of this office. 

All of the other buildings have been inspected at least once each 
moDt^li during the fiscal year, and are believed by me to be in a per- 
fectly safe condition for the purposes for which they are occupied. 

Tbie ordinary minor repairs required from time to time are made under 
the direction of the chief of the supply division of the War Department 
and paid for irom the regular appropriation for contingent expenses of 
the ^^Tar Department and its bureaus. 

ford's theater BUILDING. 

This building was placed in my charge on June 30, 1893^ three weeks 
afte:p the collapse of a portion of it had taken place. 

irnxder the terms of the act of Congress approved September 7, 1893, 
opeirs^tions were inaugurated September 20, 1893, for the purpose of 
restoring the building to its original condition, and the work was prac* 
tically completed December 31, 1893. 

^y act of Congress approved March 12, 1894, an appropriation of 
91I9A58 was made for strengthening and improving the building in 
acooxxlance with the report of a Special Board of Engineers dated 
Dee^mber 30, 1893. 

Alterations were commenced upon this portion of the work on March 
^^9 ^ ^94, and, as indicated in my last annual report, were in progress at 
the ^ose of the fiscal year ending June 30, 1894. 

^riring the present fiscal year the area walls on the east side were 

^i^^tructed, the floor of area concreted, the carpentry and steam-heat- 

U^? ^ork completed, iron gratings placed over the east area, the tile 

^^ wooden floors repaired, a large coal vault constructed in the alley 

^ . x^€ar of building, all wood and iron work of the main building 

P^^ted, the ceilings and side walls of the second and third stories 

™^imined and the structure finished, so far as work under this office 

^1^ concerned, and transferred to the Chief of the Record and Pension 

^^ce on July 26, 1894; it was immediately thereafter occupied for 

ofice purposes. 

nt^BOVBlCENTS AT THE GOVERNMENT PRINTING OFFICE, INCLUDING 
^W STRUCTURES, ADDITIONS, AND ERECTION OF FIRE ESCAPES. 

By the act of Congress approved August 18, 1894, an appropriation 
of t75,000 was made— 

To enable the Chief of Engineers of the Armf, under the direction of the Joint 

Committee on Printing, to repair the Government Printing Office, provide fire 

escapes and put said building in a. safe and secure condition, and to enable the 

Pnblic rrinter, undet the direction of the Joint Committee on Printing, to rent, if 

necessary, any buildings for the use of Printing Office. 

On the afternoon of August 20, 1 received instructions from the Chief 
of Engineers to prepare a project for carrying out this law. 

After consultation with the chairman of the Joint Congressional 
Committee on Printing, the work of investigating the exact condition 
of the building and the preparation of a project of improvement was 
at once commenced, and on August 31 1 submitted a detailed re^i:t Us 
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the Chief of Enfciueers, giving a statement of the condition of th 
building and recommending that work be carried on in the order a 
follows: 

First. The repair and strengthening of the H street bailding. 

Second. The construction of an additional story and a new roof c 
the southwest section. 

Third. The erection of a new building between the southwest an 
south center sections of the Printing Office. 

The estimated cost of this work, together with the erection of thr^ 
iire escapes on the exterior of the main building, authorized by tl 
Chief of Engineers, was about $70,000. 

On October 3, 1894, I was notified by the Chief of Engineers tlk 
the project for an additional story on the southwest section and for 
new structure between the southwest and south center sections h^ 
been approved and I was directed to submit plans anddetailed estimat 
for the work, and informed that of the $75,000 appropriated by the a 
of August 18, (10,000 would be required by the Public Printer and t> 
remaining (65,000 would be available for repairs and improvements. 

On October 6, detailed estimates with plans were submitted to t 
Chief of Engineers for constructing an additional story on the scat 
west building, and on October 9 I was directed to proceed with t, 
work. 

Subsequently, under date of October 26, the Chief of Engineers i 
formed me that all the plans were approved and directed me to proee 
with work upon the building as rapidly as good workmanship woe 
admit, in the following order: 

First. Erection of £*e escapes upon the exterior of building. 

Second and third. The addition of another story upon the southw< 
section and the construction of a connecting building between soal 
west and south center sections. 

Fourth. After the surplus material and weight have been remov 
into these parts, the overhauling of the girders and columns of the 
street building and, in abundant caution, the strengthening of th€ 
parts where necessary. 

More or less minor delay occurrf^d, in order that we might fully ca 
ply with the requirements of the accounting officers of the Treasury 
reference to the disbursements, the Auditor on October 18, declini 
to approve the further advance of funds until direct action had be 
taken by the Joint Congressional Committee on Printing, and 
October 19 the Chief of Engineers personally directed me to incur 
obligations in connection with the Government Printing Office, exce< 
ing the amount of $2,000, until authorized by the Auditor. 

The matter of disbursements was shortly afterw.ards settled, and 
was then authorized to proceed with work. 

Proposals were immediately invited for erection of three fire escapr 
and for steel, lumber, brick, cement, tiles, wire lathing, plastering, ti 
eto., for the new story for the southwest structure. 

During the month of Il^ovember, 1894, three new. fire escapes w^ 
erected, two on the H street front and one on the North Capitol stri 
front. 

The west section of the southwest structure was vacated by ^ 
Public Printer on November 24, and the work of tearing off old.rcj 
constructing false roof, tearing out and rebuilding walls, erecting 8t> 
work, ete., was at once commenced. 

The winter was more than unusually severe, and much time was I* 
by storma of sleet and snow and excessively cold weather, but op^ 
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iaoiiS were pushed forward as rapidly as possible, and the entire work 
practically completed by April 5, 1895. 

The foarth floor, covering an area of about 12,000 square feet was 
transferred to the Public Printer on March 29, and the fifth floor, cov- 
ering an equal area, on April 6, 1895. 

In April an additional flight of stairs was added to the fire escape on 
west side of building, connecting the fifth story of the southwest sec- 
tion with the H street section. 

On March 1, operations were commenced constructing the foundation 
and piers of the new building between the southwest and south center 
structures. 

This structure was designed as a fire-proof building, five stories high, 
with steel frame, and covering an area of 23 by 60 feet. 

The foundations and piers were completed by hired labor during the 
month of March, and the work of erecting the £tteel frame under con- 
tract was completed May 10, 1895. 

Operations under contract upon the remainder of the work were 
commenced during the latter part of April, and at the close of the 
fiscal year the building was nearly completed. 

As soon as the surplus material and weight have been removed into . 
the new parts now completed the overhauling of the girders and 
Columns of the H street building, and its strengthening where neces- 
sary, mV be undertaken as directed by the Chief of Engineers. 

^y the^act of March 2, 1895, an appropriation of $121,121.90 was 



For the construction by the Chief of Engineers of a fireproof building upon the 
^ belonging to the United States, now occupied by the stables of the uovernment 
^^ntin^ Offlce, according to the plan and specifications of Col. John M. Wilson, of 
•b« £iigineer Corps, submitted to Gen. Thomas L. Casey, Chief of Engineers, December 
*•» 1B94, and approved by him. 

Oil March 9, 1895, this work was placed in my charge by the Chief 
?F Engineers and I was directed to submit a project and estimate for 
the ^ork. 

Under date of March 18 I presented a detailed project and estimate 
^y a fireproof building, with steel frame, the structure to be six stories 
^'^h with a roomy basement, the north, south, and west fronts to be 
faced with extra sele<;t brick, sills and lintels to be of stone and the pro- 
P^J^tion of fancy bricks, terra-cotta moldings, and stone in outer faces 
^ be comparatively small. The plan suggested that the interior should 
^ finished with buff brick, avoiding plaster so far as is possible on 
^^iount of vibrations to which the building will be subjected. 

^he floors were to be as free as possible from obstruction by columns, 
^ loany large windows placed in position as good construction would 
^ii^it, and all necessary elevators, outside fire escapes, facilities for 
*^^a,tang and lighting, drainage, etc., were to be provided. 

^Jbis project was approved on March 19, 1895, and the work of pre- 
^^ing detailed plans was at once undertaken and pushed forward as 
*^pidly as x>ossible. 

-^8 the original plan, under which the appropriation was made, was 
very general in character, the engineering labor incident to preparing 
?^t;«fciled plans was considerable, requiring numerous calculations and 
"■^J^iiy drawings before proposals could be invited for the steel frame, as 
'^^Qiiired by law. 

^^^3Dlie stables of the Government Printing Office were vacated on April 
^^7 1895, and on that day the work of tearing them down was com- 
^©nced, and the excavation lor foundation waa b^^wii \wA^\ ^WiXx-wiV 
^^ J^Iajr 14, 1895. 
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Materials for foandation were purchased by contract and the wor 
commenced May 31, 1895, and by the close of the fiscal year the founds 
tion was well advanced. 

On May 10, 1895, proposals were invited for the steel frame, amoaa. 
ing to nearly 1,000,000 i>ound8, and on May 29, 1895, the contract w£ 
awarded to Phoenix Iron Company, of Philadelphia, Pa., for the sum ■ 
(23,860.32. 

It is expected that the work of erecting the frame will be comm«ic€ 
by July 8, 1895, and completed by September 15, and that the brie' 
work will be commenced in the latter part of J uly. It is hoi)ed that tl 
structure will be under cover by December, 1895. 

Proposals were invited May 21 for brick, lime, cement, sand, lumbe 
and terracotta tiles, and contracts for these materials were made du 
ing the latter part of June, 1895. 

I can not commend too highly the faithful, efficient, and intellige^ 
work done by Second Lieut. John S. Sewell, Corps of Engineers, 
connection with the operations in progress at the Government Printii 
Office. He has personally made the numerous computations neca 
sary to determine the character of the steel frames; has been at yro 
early and late, frequently devoting his evenings as well as Sunda 
to the discharge of his official duties, when circumstances rendered^ 
necessary. 

IMPROVEMENT OF THE PUBLIC GROUNDS IN THE DISTEICT 

COLUMBIA. • 

VARIOUS RBSEKVATIONS. 

The area covered by the parks and park spaces in the District: 
Columbia under charge of this office is about 405 acres, within wIl: 
there are 13.4 miles of gravel and asphalt walks, covering an are» 
16.0 acres, and 7.6 miles of gravel and asphalt roads, covering an tti 
of 33.03 acres. 

There are in all 301 reservations, varying in size from a few hundji 
square feet to 82 acres. These reservations are classified as follows 



Highly improved . . 
Partially improved 
Unimproved 

Total 




Of these 66 are inclosed with post-and-chain or other low iron fenc^ 
In my annual report for the fiscal year ending June 30, 1803, 1 gav€ 
sketch of the general plan proposed for the completion of the pd 
improvements. 

Each year an effort is made to add to the list of improved reser^ 
tions, but owing to lack of necessary funds the progress is very slo 
It is not generally realized how much beauty the smaller spaces ^ 
capable of exhibiting should they be brought to their highest coo^ 
tion of improvement. It is in a measure true that the outlay in tl 
development is considerable, but the subsequent maintenance of the 
spots of beauty in their highly improved condition is comparative 
light and not much more than the expense now incurred in movri 
their grass surface. 
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^With this report I submit partial estimates for the partial improve- 
ment of the followiug: 

J. Beservaiion No. 19 (immediately north of navy-yard). — At the 
request of a committee of citizens of the District of Colambia a plan 
of improvement for this reservation, at an estimated cost of $12,000, 
has been prepared. The reservation covers an area of about 3^ acres. 
It is located in a section of the city which has not yet been highly 
improved, and is bounded on the north by the tracks of the Baltimore 
and Potomac Railroad Company. A side track extends through it to 
the navy-yard. The adjoining street-s are unpaved, no sidewalks have 
been laid, and the streets bounding the reservation 'are not curbed on 
the reservation side. In the western section a narrow stream meanders 
through a small ravine and finds its outlet in an improvised opening in 
a street sewer. It will require about 3,000 cubic yards of earth to fill 
this ravine and bring the reservation to proper grade. 

It is proposed to lay sidewalks on the east, west, and south boundaries ; 
to construct gravel walks, lay out lawn plots, and sow with grass seed; 
to introduce water, construct necessary drains, drain lodges, and gutters ; 
to plant with suitable trees, shrubs, and fiowers. and to place eight park 
-lamps in position. Three thousand dollars is requested to commence 
the work, 

^. Reservation No. 20^ Howard University Park. — ^This reservation 
coirers an area of nearly 12 acres; it is located south of the Howard 
University, between Fourth and Sixth streets. Its improvement has 
been urged from time to time by prominent citizens, and a plan for its 
ornamentation is submitted at an estimated cost of (25,000. 

^Phe reservation is covered with a native forest growth of large oak 

tre^s. The major jwrtion of the ground is a little below grade of the 

mi]7x*oiinding streets, but is not wet except at the southeast corner of 

the park, where apparently there are springs. The ground generally 

dc>j>e8 toward the south and east and admits of easy surface drainage. 

^Le reservation is admirably located for a public park, for pleasure 

^^unds, games, picnics, etc., and for other assemblages of our people, 

l>^tiig within a few squares of the terminal stations of four of our city 

aati suburban street railroad lines, by which any part of Washington 

?ft<i its chief outlying suburban villages can be reached from the park 

in s^ comparatively short period of time. 

It: is believed that if the improvements projected were made, this 
P^i^lc would soon become a i)opular place of resort and relieve the city 
P*i*k8 proper,, which should receive a higher grade of improvement. 

"VVith this object in view, it is designed to preserve as fully as may 
^ practicable the present native forest growth of oaks, which furnish 
^^ abandant shade, and to form additional plantings of other varieties 
of ornamental trees .and shrubs, bounding the park on all sides, so 
that there may be many shaded walks and drives in the summer and 
autumn, opening out into sunny glades in the more central portions of 
the grounds. It is proposed to construct gravel walks and roads only; 
to make but few changes in the present surface grades, terracing the 
northwest section, where the greatest difference of level exists between 
tnjB street and park grades; to introduce water for drinking fountains, 
closets, and irrigation, and to construct such drains to street sewers as 
jro necessary to properly drain the lower portions of the grounds, and 
y request tlie District government, which claims control of all streets 
from building line to building line, to construct sidewalks around the 
reservation. The park will be lighted by electric lamps. Five thou- 
sand dollars is suggested with which to commeuc^ tSi^ ^wV* 
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3, Hancock Place (Reservatiou No. 36, corner Seventh street and I If 
Pennsylvania avenae). — Tbis reservation has been selected as the site |i> 
for the statue of General Hancock, and it is proposed to improve it, at lict 
an estimated cost of $3,000, as follows: In 

To construct a circle of 120 feet in diameter, in which acircnlar |li 
mound 60 feet in diameter will be formed around the pedestal of the 
statue, the circle and mound to be inclosed with a dressed granite carb. 

There will be raised grass plots and a small circular mound at the 
west end of the reservation, planted in part with low- growing flowering l^ 
shrubs, forming a foreground of pretty parklets. y 

The entire pave^ment within and around the reservation is designed 
to be of one character, preferably granolithic. 

Reservation No. 3^ (southeast corner of Pennsylvania avenne a^ 
Fourteenth street NW.). — This reservation, covering an area of 16,210 
square feet, is in one of the most prominent portions of the city, aoA 
a plan has been prepared for its improvement, at an estimated cost of 
$5,000. 

Work was commenced upon it in the winter of 1894-95, and the grooB^ 
has been graded, some dead trees removed, and a i>ortion of the materi^ 
purchased for the granite curbing. 

It is contemplated to remove all the old soft-maple trees which hskV'^ 
outlived their usefulness, to construct a granite coping, to introdii.^^ 
water pipe, construct a fountain with basin, x>lace three large vases ^'^ 
the intersections of walks, to construct granolithic paths, and to pl^^^'^ 
flowering shrubs and a few trees of medium-sized gi*owth of a decidedU^^ 
ornamental character. 

The sum of $1,500 is requested for this work for the coming 
year. 

There arestHl 168 of these little spaces unimproved throughout t 
city, and if the general appropriation for various reservations could 
increased to $15,000 annually they could bo gradually transformed iim * 
exquisite little parklets and add greatly to the beauty of our Capit^^' 
City. 

children's playgrounds. 

By the act of Congress approved August 30, 1890, the officer in char^^ 
of public grounds was authorized to set aside a portion of the publi^ 
grounds for a children's playground, under regulations to be prescril 
by him. The southern portion of the Monument park was at once 
aside for this purpose, but no regulations were prescribed, as there 
no means of carrying them out, no watchmen or policemen having b©©** 
authorized, and the service of the one watchman on duty at tb^ 
Monument being needed there to protect the structure from acts of 
vandalism. 

Just complaints were received that the lawns were being destroyed, 
trees injured, and that the children's playground was overrun by vicions 
and improper persons. This office has been requested to take action 
to relieve the grounds of such characters, and has been obliged to call 
on the District police for assistance. 

To protect the improved grounds as far as possible and to prevent 
serious annoyance to those enjoying the beauty of the park, the play* 
ground was transferred in the autumn of 1893 to the site between B 
street and the main drive north of the Monument. This plot of ground 
covers an area of about 8 acres and is occupied nearly all the time by 
men and boys playing football or baseball. 
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Sy the act of Gongress approved March 2, 1895, the officer in charge 
of public buildings and grounds was directed to authorize the use of a 
portdon of the grounds within the ellipse south of the Executive Mansion 
for a children's playground, under regulations to be prescribed by him. 
Under the terms of this law it is projiosed to authorize the use by 
children of the grounds within the ellipse for playing tenuis, croquet, 
and like games. Permits will be issued from this office upon written 
applications countersigned by some reputable citizen who will hold 
himself responsible that no unnecessary damage will be done and that 
there will be no violation of the ordinary police regulations. ^ 

lu response to the request of the citizens' committee of East Wash- 
iD^^n, and in accordance with the terms of the act of August 30, 1890^ 
I have authorized the use for a children's playground of U. S. Keserva* 
tion No. 126, at the intersection of Georgia and Virginia avenues. 

The reservation covers 'an area of about 2 acres and is admirably 
located for a playground. 

The citizens' committee has requested that a fence shall be constructed 
around the reservation, that trees shall be planted, and water intro- 
duced. The cost of the work requested will be $1,500, and an estimate 
for tLat amount is submitted. 

If Gongress deems it best to continue the privileges extended by the 
acts of August 30, 1890, and March 2, 1895, there should be some pun- 
ishment prescribed for breaches of the rules and regulations governing 
the jMbrks, and there should be regular watchmen on duty at all hours — 
Jiot simply for eight hours of the day. The duty of these watchmen 
Bhonld be to prevent improper characters from interfering with the 
children and to see that all proper regulations are thoroughly enforced. 

« 
GROUNDS NORTH AND SOUTH OF THR EXECUTIVE MANSION. 

These grounds include those within the iron fences north and south 
^ tile White House, together with the entire reservation known as the 
^^'^^ident's Park, south of the White House, Treasury Department, and 
^^^t;e, War, and Navy building, north of B street and between Fif- 
^^^^<anth and Seventeenth streets. 

^Vithin the White House grounds, both north and south, the entire 

P^iirk has been maintained in e^ellent condition; lawns have been 

^^Wu, flower beds planted with flowering bulbs and with summer and 

^^t;nmn flowering and foliage plants; trees and shrubs have been pruned, 

^<^Ui]tains repaired, and the fountain basins planted with water lilies for 

*^Uimer bloom. 

In the north grounds the old rubble masonry wall upon which the iron 
'^xice is located has been carefully pointed with cement, and the wall, 
^^e fence thereon, together with the piers and gates at the entrances, 
have been thoroughly painted. 

The uneven, worn, old flagging pavement leading from the Pennsyl- 
vania avenue entrances to the north balcony of the Executive Mansion 
has been removed and replaced with 931 square yards of granolithic 
pavement. 

In the south grounds a strip of asphalt roadway, covering an area of 
207 square yards, has been laid on the main thoroughfare immediately 
in front of the south balcony. 

The northern portion of the grounds outside the iron fence fronting 
the State, War, and Navy building and the Treasury Department 
should be highly improved; the Treasury Department photograph gal- 
Jery and greenhouses should be removed; bedding plants for use of thft 
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Treasury Department coald be provided at the propagating gardens 
deemed nei^essary. 

The White House stable should be moved from the grounds fron 
ing the State Department, where it is manifestly out of place, and t1 
park generally should receive such further improvement as is neede 
by the constrnctioii of asphalt walks to rep]<ice the present grav 
walks; additional walks for public travel through these ground 
increased water supply for irrigation, and increased drainage facilitl 
are required. 

The portion of the grounds south of the iron fence, covering an an 
of about 82 acres, and heretofc re known as the President's Park, ha" 
been maintained in very good condition. During the year the ma 
roads have been thoroughly repaired, raked, rolled, and watered durii 
the summer season to keep down dust. Lawns have been mown, gi 
ters repaired, drain traps cleaned, trees and shiTibs pruned, dead tre 
and shrubs removed, walks edged, lawns sodded where necessary, a: 
the entire reservation maintained in as excellent condition as w 
X)OSsib]e. 

It has been ft^uently used for drills and parades by our citizen a 
diers and by visiting military companies from other cities. Some yea 
since a competitive drill lasting several days took place in the pai 
and recently the ground was occupied by the Grand Army of i 
Republic in their memorable reunion. On all of these occasions it 1: 
been apparent that a wide walk around the parade would be a desira! 
feature and afford safe standing room, out of the way of passing ve 
cles, for spectators, as well as a path for pedestrians visiting i 
locality. 

With this object an view, it is suggested that an asphalt walk 15 f< 
wide be constructed around the outer i)ortion of the ellipse, separat i 
it from the carriage road by a parking 30 feet wide. 

The American elm trees now bordering the parade would afford p 
tial shade to this walk as well as to the roadway,* at all the princij 
outlets of the park to surrounding streets, wide walk openings wot 
be made to connect with these roads, and walk outlets for the conve 
ence of the public. 

It is estimated that the approximate cost of this walk, with 
approaches, necessary drains, drain lodges, etc., will be $10,500. 

During the spring and summer of 1895 the beauty of this park t 
been greatly marred by the construction of a large sewer running fn 
Fifteenth street to Seventeenth street, which necessitated heavy ex.* 
vation through the lawns and across the main roadway. In addition 
the destruction of a section of the lawns it was necessary to remci 
from the line of the sewer 11 deciduous trees, 14 evergreens, and 1 
shrubs, nearly all of which were destroyed; the sewer was construct 
under the direction of the Commissioners of the District of Columl 
in accordance with an act of Congress. 

WASHINGTON MONUMENT GROUNDS. 

This park, covering an area of about 78 acres, is the site of the W^ 
ington Monument. During the year every effort has been made 
maintain the improved portion of the grounds in as good order as fp 
sible and to continue improvements so far as the limited fonds availftr' 
would permit. 

Lawns have been frequently mown and an abundant supply of iJ 
secured for use of the public animals belonging to the office.. The n» - 
roads have been repaired, TakeiV^uwOi to\\^(\^ ^xiUftx^ «Aid drain tr^ 
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eaned and repaired, flower beds planted and watered, and a few dead 
ees removed. The old plank walks have been repaired, and 996 linear 
et of new walks, 4 feet wide, have been laid on liiies of pedestrian 
*avel leading to the Monument and across the reservation. 
The planting of the reservation has been continued, and 60 trees and 
19 handsome shrnbs have been set out during the year. 
The section of this park between the main drive north of the Monu- 
teut and B street north is now used for playing football and baseball, 
iider the terms of the act of Congress approved August 3(>, 1895; for 
lis reason, and also on account of lack of funds, no effort has been 
tade during the year to improve this portion of the reservation. 
It is again earnestly recommended that the electric-light system 
iaugurated in 1889 in the grounds south of the White House be 
:leuded throughout this park. There is now no method of artificial 
uniiuation between B street and the propagating gardens south of 
6 Monument, between Fourteenth and Seventeenth streets, and in 
c interest of morality and for the protection of persons necessarily 
>S8ing these grounds at night, lights are necessary. 
^ complete detailed statement of the general plan of improvement 
ejected for this great reservation was submitted in my annual report 
the fiscal year ending June 30, 1893. 

PROPAGATING GABDENS, INCLUDING THK GREENHOUSES AND NURSERY. 

Extensive repairs were made to the various greenhouses and potting 

^^C8 during the year and the large and valuable collection of plants 

^ maintained in good condition. 

^ new rose house 130 feet long, 20 feet wide, and 12 feet high ; a frame 

'ting shed 20 feet long, 14 feet wide, and 11 feet high, and a new 

*^e for small plants 130 feet long by 10 feet 6 inches wide and 7 feet 

^P were constructed during the year. 

~ lie necessary work in building these structures was done by the 

^lar employees when they could be spared from their other duties, 

1 the materials used, with the exception of one Hitchings fire-box hot 

t^r boiler and a portion of the glass, were nearly all old lumber, 

^k, iron pipe, etc., which had accumulated in past years at the storage 

^pinds. 

^ large amount of shelving was placed in position during the winter 

il spring for use in the propagation of plants, and was taken down 

^l stored during the early summer when the plants were placed in the 

i^ks. 

Considerable miscellaneous work was accomplished in repairing cold 

Allies, wooden shutters for protecting plants, constructing plant tubs, 

^aiit boxes, shades, etc. 

About 380,000 bedding plants of about 240 varieties were propagated 

fr spring planting in the public parks, and particular attention again 

iven to chrysanthemums for autumn bloom. 

In the autumn 13,200 plants, consisting of roses, smilax, carnations, 

Bliotrope^ bouvardia, stevia, geraniums, asparagus, candytuft, etc., 

id 19,000 bulbs, consisting of hyacinths, freesia, lilies, tulips, uar- 

88U8, and lilies of the valley were planted for winter and early spring 

com ; about 53,000 bulbs were placed in the public parks for spring 

K^oration. 

The nursery grounds were maintained in good condition ; lawns were 

own, roads and walks repaired, gutters and drain traps cleaned, trees 

id shrubs pruned, and lily tanks repaired. 
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Daring the sammer of 1894 300 tropical and sabtrox^ical plants au 
525 ornamental trees were set mit for stock. 

In the autnmn of 1894 the arbor vitsD hedge on the north and 



fi*ont8, which had lost its ornamental appearaBce, was removed an^ 
replaced with a hedge of California privet: 

One hundred and eighty-two ornamental trees and 81 flowerin 
shrnbs were purchased and placed in the nursery grounds to 
established before being placed in the parks. 

A roadway 210 feet long by 10 feet wide was constructed, leadii 
from the northwest entrance to the furnaces of the new rose house. 

An additional gravel walk, 140 feet long and 5 feet wide, was coi 
structed on the north side of Greenhouse No. 16. 

Four hundred and four linear feet of flagging walk, varying from ! 
to 2 feet in width, was laid upon lines of pedestrian travel through tl 
nurseries, and properly protected with cobblestone aprons at 
crossings. 

A new brick and cement tank 60 feet long, 15 feet wide, and 2^ fc 
deep was constructed for storing goldfish from the fountain basL 
during the winter and for planting water lilies for stock. 

About 600 trees and shrubs were lifted and sent to various parks 
ornamental putposes. In the spring about 6,000 plants and a ni 
of bulbs were set out, and about 50,(K)0 bulbs brought in from the pai 
were planted in order to ripen for next season. 

Extensive improvements can well be made at these gardens. 
400,000 plants are annually propagated at the greenhouses for use in 
summer and autumn decorations of the public parks; the beautLJE 
water lilies and other aquatic plants used in many of the fount^a^ 
basins are also propagated here. 

The various structures are serviceable for the purposes for wh.i^ 
they are used, and have been mainly erected by our own workmem. 
comparatively cheap cost; they are without ornamentation of any ki 
and are maintained in repair by a small annual appropriation of $2,( 
The buildings should be increased in number; a large palm house 
a subtropical plant house are especially needed; greenhouse pits sls: 
cold frames are also required for the purpose of growing hardy herl:^^ 
ceous perennials, no plantings of which of any magnitude have as y^ 
been made in any of the parks or other public gardens in Washingt^on 

The nursery grounds of the gardens, exclusive of the ground ocoii- 
pied by the greenhouses, storehouses, sheds, roads, and walks, cov^r 
an area of about 4 acres, one-third of which is occupied by the green- 
house plantings for stock and hardy rose grounds; the remaining por- 
tion is thickly planted with young trees and hardy flowering shrubs^ 
set out in rows ready for transplanting when required. This area is 
not sufficiently large to supply the tree and shrub plantings of the park 
extensions of the public grounds, and purchases are made of the vari- 
eties and character needed from commercial nurseries and wherever 
they can be found to supply deficiencies. It is hoped that in the near 
future, when the work of filling the Potomac flats near the propagating 
gardens is completed, the nursery grounds may be extended so as to 
furnish abundant room for the purposes for which they are intended. 

I am frequently in receipt of requests for the loan of i)1ants from the 
gardens for the use of churches, fairs, festivals, eto., and demands 
are constantly made for flowering and decorative plants for private 
purposes. 
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riD obKged to decline all such requests, as either the loan or gift 
J plants would be in violation of the following extract from the 
act of Congress approved June 20, 1878: 

I*r€>wided, That hereafter such trees, shrubs, and plants shall be propagated at the 
greenbonses and nursery as are suitable for planting in the public reservations, to 
purpose only the productions of the greenhouses and nursery shall be applied. 



Afl:er the annual spring planting in the parks is completed it some- 
tiine« happens that there is a small surplus of bedding plants on hand. 
Ttie^e are divided among such public reservations or institutions as 
tlie State, War, and Navy building, Marine Barracks, Washington 
A.Qtxeduct grounds, Fort Myer Military Reservation, various hospitals 
and orphan asylums. After these are supplied, should there still be a 
fe^^r such surplus plants remaining, they are given to whoever may ask 
for t;liem. 

SMITHSONIAN PARK GROUNDS. 



lis large reservation, located on the " Mall," nearly midway between 
tbo ^White House and the Capitol, and between the business sections of 
^oi*th and South Washington, is one of the most popular park resorts 
9^ t:lie city. It contains within its boundaries the Smithsonian Insti- 
tut^ion, the National Museum, and the Army Medical Museum, all of 
^^^ic5h attract many visitors. 

. ^Ihe area of the park is about 58 acres, the greater portion of which 
'^ ]^.id out in lawn surfaces, about 9 acres being devoted to roads and 

Inuring the year the improvements have been continued and the park 
''^^iiitained in good order. Gravel roads have been repaired, lawns 
J^^>'^rn and sodded where necessary, gutters and drain traps cleaned^ 
^^^8 and shrubs pruned, and a number of dead and unsightly trees 
lOved. 

.bout 305 square yards of asphalt roadway has been laid ujion the 
Tel roadway northeast of the Museum building, and some minor 
'Sirs made to the Tisphalt roads constructed in former years, 
.^^take and wire fences were placed around flower beds to protect 
*'^^in from dogs. 

. X^ the autumn the flower beds were planted with 3,330 hyacinth, 
^^ip, and crocus bulbs, which, after blooming in the spring, were 
^*^l>laced with summer decorative plants. 

Ihe watchman's lodge was thoroughly repaired. 
The lawn surfaces of this park need renovation; they are planted 
^vt.h a great variety of deciduous and evergreen trees, many of them 
*^ing the most perfect of their kind in the parks in this country. 

It is earnestly hoped that the entire appropriation requested for this 
t^drk may be granted. On account of the constant passage of teams— 
%any of them heavily laden — over the gravel roads, it is difficult to 
>Daintain them in good condition during tfie winter and early spring. 
About eight years since the construction of asphalt pavements was 
commenced, and has continued from year to year, so far as available 
fands would admit, until now, out of an area of about 45,000 square 
yards of road and walk surfaces, over 15,000 square yards are of 
asphalt. 

IlKNRY AND 8EAT0N PARKS. 

These two parks have an aggregate area of about 34 acres, mpinly 
laid out in lawn surfaces, the planting of which has not as yet been 
eoinpleted; about 3 acres only are covered by gravel road and walk 
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surfaces. They extend from the Smithsonian grounds to the Boti 
Gardens, which in their turn join the United States Capitol groui 
and complete the chain of parks extending from the Executive Man 
to the Capitol. 

During the year the improvements have been continued and 
park maintained in good order, ifiravel roads have been repai 
lawns seeded and sodded where necessary, and mown from tim 
time, trees and shrubs pruned, and a few dead trees removed. 

In Henry Park a new gravel walk 175 feet long and 10 feet wide 
constructed, leading from the main drive to Sixth street. 

The improvement of the large mound constructed some years & 
to screen the Baltimore and Potomac depot from the park was coi 
ued ; 200 linear feet of the mound was graded, covered with soil 
sown with grass seed, and 26 maple trees were planted; a stone 
pavement 1,860 feet long by 4 feet wide was laid on the south sid 
the main drive through these parks, between Third and Sev 
streets. 

A new floor was placed on the bridge across Sixth street by the P 
sylvania Bailroad Company. 

RBSBRVATIONS NORTH OF PENNSYLVANIA AVBNUB AND WEST OF THB CAPIT 

This division of the city embraces all the public reservations loc 
between First and Twenty-eighth streets west and B street and Flc 
avenue north, the majority of which are in an advanced conditic 
improvement and require the constant attention of a force of sk 
laborers employed for their proper maintenance. 

It includes the highly improved parks known as Washington Ci 
Kawlins Square, Du Pout Circle, Scott Circle, Lafayette Square, Fran 
Square, Farragut Square, McPherson Square, Mount Vernon Sqi 
Iowa Circle, Thomas Circle, Judiciary Square, and a number of o 
smaller but highly improved reservations. 

During the year lawns have been properly mo^ed, seeded dow 
sodded where winterkilled, watered during the dry season, and t 
margins edged and trimmed; the gutters and drain lodges have 1 
cleaned; trees and shrubs have been pruned and cultivated, and 
young trees and shrubs and flower beds watered during the dry sea 
new trees and shrubs were planted, cocoons, webs, and caterpillar 
moved from trees and shrubs, and beds of ornamental foliage, flowei 
and tropical plants set out; snow and ice removed from paths thrc 
and around the parks during the winter. This is a part of the reg 
annual work necessarily mentioned in the reports. 

In Lafayette Square the lodge and closets attached thereto have 1 
thoroughly repaired and improved. The group of evergreens ob 
site originally intended for the Lafayette statue has been remod 
by plan ting 95 ornamental evergreen s and 6,000 hardy ivies ; 6 hands 
box trees, and 1 arbor vitae have been placed in position near thelo 

One hundred and ninety-three square yards of asphalt walks ^ 
repaired and resurfaced. 

In Judiciary Square the lodge and the closets attached thereto ^ 
overhauled and repaired and the closets supplied with modem fixti 
The gravel roads were repaired and rolled, 216 cart loads of gi 
having been used for this imrpose. The lawn margin on Fifth si 
was lowered on the north and west sides of the Pension buildiuj 
order to conform to the grade of the new sidewalks laid by the Dis 
government. 

The main driveway tbrougVi t\i^ \>^tk. ow the line of P street 
ixDprored by laying 309 square yacOi^oi 9A^\i^\»'^v¥^\si^\^ ^^^^t 



APPENDIX D D I)— PUBLIC BUILDINGS AND GROUNDS. 4145 

way leading from the Pension Office to the lodge was improved by con- 
structing about 150 linear feet of cobblestone aprons, 2 feet wi^e, on 
each side of the asphalt walk crossing the road, in order to protect it 
from damage from heavy vehicles. 

In Franklin Park 79 square yards of asphalt walks were resurfaced, 
the fountain basin repaired, and some dead or dying trees and shrubs 
removed. 

The asphalt foot walks in the triangle containing the statue of Gen- 
eral Kawlins were improved by resurfacing 105 square yards and laying 
U square yards of new pavement. 

Tlie asphalt walks through the two handsome little parks on Massa- 
chusetts avenue between Twelfth and Thirteentli streets were improved, 
701 square yards having been repaired and resurfaced. 

riie mounds around the statue in Du Pont Circle, the Lafayette 
statue, and the Farragut statue were regraded and resodded. 

The old maples which had served their purpose and were no longer 
ornajnental were removed from the reservation at the southeast corner 
of Fourteenth street and Pennsylvania avenue, the entire park 
regXHded, and grass seed planted, and a contract made for furnishing a 
granite curbing for the reservation. It is hoped to greatly improve 
this little park this season by laying curbing, constructing walks, and 
planting ornamental trees and shrubs. 

Iii oompliance with the request of the Attorney-General of the United 
States, the flower beds were planted in the Government lot at the cor- 
ner o±* Pennsylvania avenue and Madison Place, and new shrubbery set 
out ^where necessary, for decorative purposes. 

Iii tihe fall of 1894 20 flower beds were planted with handsome chrys- 
antliexnums fot autumn bloom, and 21 beds were planted with 30,105 
spring.flowering bulbs, consisting of hyacinths, tulips, crocuses, etc. 
Ixi the spring of 1895 132 flower beds were filled with flowering and 
4?^^ plants for summer decoration. 

Tlie excessive cold of the winter of 1894-95 did more or less damage 
w> tlie trees and shrubs throughout the parks, particularly to the hand- 
®^^^ 'magnolia trees. 

■^nch work is still required in this beautiful section of the city. The 
P^^k^s should all be surrounded by granite curbings; all walks and 
ro5ids should be of asx)halt; the roads should have curbings and be 
properly drained. This is particularly true of Judiciary Park, which 
^^^^rs an area of about 20 acres, and the gravel roads of which are 
**^pst as much traveled as are the adjacent streets, and equally 
suDject to wear from heavily loaded teams, rendering it very difiicult 
to maintain them in good condition for travel during the winter. The 
"^^t cost of asphalt roads and granite curbings would of course be 
*l>proximately large, but the subsequent saving in the cost of their 
™*intenance would in the course of a few years more than compensate 
^^ the original outlay. 

-*^ all the parks the lawn, tree, and shrub i)lantings should be well 

^r?^ for and maintained in the highest degree of excellence. This 

^Jil necessitate from time to time not only considerable trimming, but 

Jr^ i^moval of occasional trees and shrubs where too thickly planted, 

*^cure future benefits not apparent to the casual observer. 

RESERVATIONS EAST AND SOUTH OF THK CAPITOL. 

j.^^ *^iB division of the city includes within its limits the highly improved 
p^^^Vations known as Lincoln, Garfield, Folger, Stanton, and Marion 

ENG 95 260 
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In all of these reservations, as well as in a number of smaller improvi 
parks, the lawns were mown and seeded or sodded where winterkille 
all roads and paths were raked, repaired, and rolled, trees and shru 
pruned and watered, flower beds planted, and during the winter sm 
and ice removed from paths. 

In Garfield Park the improvement of the drainage system was ec 
tinned by laying 607 linear feet of cobblestone gutters, placing 41 ft 
of 4 inch iron pipe, and 105 feet of 6-inch terra-cotta pipe in trend: 
opened for that purpose, and constructing four brick sewer traps. 

In Lincoln Park an asx)halt walk, 5 feet wide, covering an area of 2 
square yards, was laid from the Emancipation statue to the East Ca 
tol street entrance, and all gravel walks were thoroughly repaired 
using 422 cart loads of screened gravel. 

Temporary board walks, covering a distance of about 500 linear fe 
were laid in Stanton Square during the winter. It is expected 
commence laying asphalt walks in this park during the season of 18^ 

The fountains were repaired and put in good order in Lincoln, Stj 
ton, and Folger parks, and water lilies planted in the fountain basi 
in Stanton and Folger squares. 

Repairs were made to the plumbing in the lodge in Lincoln Park. 

In the autumn of 1894 13 flower beds were planted with 19,142 sprii 
flowering bulbs, consisting of hyacinths, tulips, crocuses, and scill 
and in the late spring of 1895 44 flower beds were filled with floweri 
and foliage plants. The large vase in Marion Square was filled w 
tropical and flowering plants. 

Minor improvements were made to a number of smaller reservatic 
throughout this section of the city. 

The final improvements projected for Garfield Park, covering an aj 
of about 24 acres, are nearing completion. The main gravel ro 
through this park leading to Virginia avenue is used as a thoroughfi 
for heavy teams, which renders it difficult to maintain it in good con 
tiou during the winter season. 

It is regretted that the reduced appropriations will prevent the c< 
tinuance of any extensive improvements, the amount available bei 
not more than sufficient to maintain in good order the roads, wal 
gutters, drains, lawn surfaces, trees, shrubs, and other improvemer 

Stanton, Folger, and Marion parks arehighly improved, planted w 
choice specimens of trees and shrubs, and laid out with gravel pat 
There are fountains in Stanton and Folger parks, and Stanton Pa 
contains the bronze equestrian statue of General Greene. The gr& 
walks in these reservations should be covered with asphalt. 

In addition to these parks there are 28 small public spaces wh 
have been partly improved and planted and about 100 similar spacer 
the intersections of streets and avenues yet unimproved. 

The increased prosperity of this section of our city and the la 
number of private improvements in progress demand that still U3 
attention be given to beautifying the public spaces, and increa^ 
appropriations are earnestly recommended for this purjwse. 

SETTEES, TOOLS, MANURE, REPAIR OF P08T-ANI>-CHAIN FENCES, AND REMOVING S2 

AND ICE. 

There are 1,688 park settees available, of which 386 require rep 

and the remainder are located in the various reservations througti 

the city; 350 settees were repaired and painted during the season, s 

the remainder requiriiig repair will be put in order during the S.J 

year 1805--9G. 
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JRepairs were made to hiwn mowers, wheelbarrows, and miscellaneous 
tools, edge tools were sharpened and put in good order, and new tools 
purchased from time to time when necessary. 

About 850 cubic yards of manure, 900 cubic yards of soil, 340 bushels 
of oyster-shell lime, and 253 cubic yards of potting sod were purchased. 
About 2,000 cubic yards of compost was prepared and used in top- 
dressing the lawns of various parks, in mulching trees and shrubs, and 
in enriching flower beds ; potting compost was also made for use in grow- 
ing" plants in the greenhouses. 

Rei>air8 were made to a number of ijost-and-chain fences, and 872 
iron i>ost caps which had been broken or stolen by vicious persons were 
leplaoe^. A portion of the granite necessary for the curbing around 
the reservation at southeast corner of Pennsylvania avenue and Four- 
teenfcli street was purchased. 

The^ snow and ice were removed as rapidly as possible from the paths 
*i*d s^idewalks through and around various reservations, and although 
^^® ^^in ter was one of unusual severity, we were enabled to accomplish 
the Work in a comparatively satisfactory manner. 

WATER r»IPKS AND FIRK PLUGS, AND CARE AND REPAIR OF FOUNTAINS IN THE PARKS. 

^^I>^*irs have been made to the water pipes and valves from time to 
time w^iien necessary. In the autumn water was shut otf from the 
variovt^ parks and the hose valves removed and stored at the nursery 
^TvT^^®' In the spring these valves were replaced in the parks. 
^ .j'^^X'c are 22 fountains with basins in charge of this office, located as 
wlio^^v-ia : Executive Mansion grounds, 3; Lincoln Square, 2; Stanton 
»qua,ir^^ 2; Eawlins Square, 2; and 1 each in Folger Square, Judiciary 
^ua^r*^^ Mount Vernon Square, Frankliij Square, Iowa Circle, and the 
^^^'^ations at Massachusetts avenue and Twentieth street, New York 
Pe '^^^^ and Thiid street, Pennsylvania avenue and Nineteenth street, 
^?^^ylvania avenue and Twenty-first street, Pennsylvania avenue 

^Ly xventy-eighth street, and Delaware avenue and First street NE. 

^ ^tili a few exceptions, the jets are of a very simple character. 
j^ *\^^re are 24 drinking fountains in the various parks. These were 
nev^^^^^ where necessary, properly painted, and cups and chains re- 
j.^ ^^, The fountain basins were properly cleaned and thoroughly 
in :Sr^^^ before water was turned on in the spring. The large fountains 
j^l_J^^>iint Vernon Square, at the corner of Pennsylvania avenue and 
^j^J^l^ street, and at the corner of Pennsylvania avenue and Twenty- 

^^t;lx street were scraped and painted. 
r^j^ "the autumn the water was turned off in the fountains, the jets 
^jj^^'Ved and stored at the nursery shops. These jets were repaired 
tii^^"^ necessary during the winter and replaced upon the fountains in 
^X>ring. 

^^*^1NG watchmen's loi>ges, iron fences, vases, lamps, and lamp-posts. 

of ^^^re are 9 watchmen's lodges, 405 lamps, 18 vases, a large number 



^^;^^f^-^^^and chain fences, the high iron fence around the Executive 
Un^^^ion, and the iron fence around the greenhouses and nurseries 

;gP% ^^ charge of this office. 
pr^^^^^ painting all of these the sum of $1,()00 was appropriated for the 
ot)^:^ - ^^t fiscal year. The result was that some necessary work was 

^V^^^d. 



toj^ t- -1^ '^ earnestly recommended that the sum of $1,500 be appropriated 
^**^ is work during the next fiscal year. \>wy\\\^ \^i^ YdkSX ^^-^x^ n>^^ 
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following have been painted; The watclimen'a lodges at Lafayette 
Square, Judiciary Square, and in the Executive Mansion grounds; the 
high iron fence, the gates and piers, and foundation walls thereof, on the 
north, south, and east sides of the Executive Mansion; the post-and- 
chain fences at Eawlins Square, Farragut Square^ reservations near 
Scott Circle, Du Pont Circle, Mount Vernon Square, Judiciary Square, 
and 14 smaller reservations, covering in all about 1,300 posts with nec- 
essary chain ; the vases, lamps, and posts within the Executive Mansion 
grounds and on the balconies; 125 lamps and lamx)post8, 20 drinking 
fountains, and 10 vases in various reservations. 

The remainder of the lodges, lampposts, vases, and post-and-cbain 
and high iron fences will be painted during the fiscal year 1895-96. 
This painting becomes necessary annually in order to assist in main- 
taining the beauty and neatness of the parks. 

LIGHTING THE PUBLIC GROUNDS. 

The grounds immediately south of the Executive Mansion are illumi- 
nated by electric lights, and it is earnestly hoped in the interest of 
morality as well as of good order that the system will eventually be 
extended to the Monument and Smithsonian grounds. 

There are 403 ordinary gas lamps, with 456 burners, and 2 arc gas 
lamps belonging to this department. The arc lamps were discontinued 
during the year, they being rendered unnecessary by the brilliancy of 
the electric lights in the neighboring streets. 

The number of lamps not connected with meters lighted during the 
year and paid for by this department was as follows: 

July 1, 1894, to February 28, 1895 301 

March 1, 1895, to June 30, 1895 317 

• 

Each of these lamps burned about 3,000 hours and consumed about 
18,000 cubic feet of gas. 

In addition to these there are 71 burners within the Executive 
Mansion grounds connected with the meters of the mansion. 

It is earnestly recommended that the system of electric lights now in 
operation upon many of the streets and avenues of the city of Wash- 
ington be gradually extended to the public grounds, especially to 
Lafayette, Franklin, and Monument parks. Estimates are submitted 
for the two former reservations, and the cost of placing the lights in 
position in the last would be $4,000. 

Seventy new boulevard lanterns and 18 new lamp-posts have been 
purchased during the year and will be used in the more important 
psurks in place of the old-fashioned lamps now in x)osition. 

TELEGRAPH CONNECTING THE CAPITOL WITH THE DEPARTMENTS 

AND GOVERNMENT PRINTING OFFICE. 

The telegraph lines now under control of this office are as follows: 
The line of overhead wires consists of 78 poles, covering a distance 
of about 3.J miles, with a length of about 8 miles of wire. This line, 
starting from the State, War, and Navy building, runs to the Executive 
Mansion, thence to the Treasury Department, thence to G street, thence 
to Eighth street, thence to H street, thence to North Gapitol street, and 
thence to the Capitol. Connected with it is one running from the 
Treasury Department along Fourteenth street to the Bureau of Engrav- 
ing and Printing, and one down Fifth street to the Pension building. 
There is about 500 feet of K^-conductor Patterson cable runniug from 
the cable pole in the Capitol tivo\uu\» Vuto t\\^ \ivv^^\i\eut of the Senate, 



APPENDIX D D D — PUBLIC BUILDINGS AND GROUNDS. 4149 

and 250 feet of 20-condiictor cable running from the cable pole on the 
corner of Seventeenth and G streets into the State, War, and Navy 
bailding. 

The nndergroand cable laid by the Standard Underground Cable 
Company of Pittsburg in October, 1883, under permit granted for 
experimental purposes, and afterwards i)urcha8ed by the Government 
in accordance with an act of Congress, has been useless for telegraphic 
operations since the winter of 1891-92, owing to the manner in which 
it was laid, being without any protection from the picks, etc., of work- 
men in the streets. 

During the past year the main battery in this office and the local 
batteries and instruments in the various Departments have been main- 
tained in good condition. Obstructions of all kinds were removed from 
the overhead lines as soon as pitssible and all breaks repaired. The 
entire line was carefully examined, 7 decayed poles replaced with new 
ones, new cross arms put up, and slack wire cut out 

About 2 miles of old wire was removed and replaced with new No. 
12 galvanized iron wire and No. 12 copper conductor weatherproof 
wire. This weatherproof wire was run through trees along the line, 
and was most useful during the past winter. 

The instruments of the U, S. Senate and House of Representatives 
were placed in position at the opening of each session of Congress, and 
removed and stored away during the recess. 

A telephone line was erected through the tunnel at the Washington 
Monument, connecting the boiler house, the engine room, and the 
elevator car. 

Telephones were purchased for the United States lines connecting 
this office with the propagating gardens and the line belonging to the 
executive Mansion. 

Attention is again respectfully invited to the fact that it is becoming 
more and more difficult to operate the overhead telegraph system, 
owing to the growth of trees along the line, which interrupt the electric 
currents, especially during wet and windy weather. 

The necessity for either replacing the present poles with taller ones 
or constructing a system of underground cable is so apparent that 
argument in its favor is unnecessary. 

Estimates have been carefully prepiired and submitted in previous 
years. The cost of the underground system will be $25,000, and the 
matter is presented for such action as Congress may deem best. 

The poles of the present line are old, many of them badly decayed, 
some of them dangerous; the worst are annually replaced so far as 
funds will admit, but owing to the growth of the city trees higher i)oles 
are necessary in order to prevent the interruption of the electric cur- 
rents during windy and stormy weather. An estimate of $1,600 is sub- 
mitted for this improvement, and if the appropriation is made it must 
be coupled with authority to continue the line on the south side of G 
street, between Ninth and Eleventh streets NW. 

At present the line crosses to the north side of G street at Eleventh 
street, and continues on that side for two squares; as the lines of the 
Western Union Telegraph Company are on the north side of the street 
it would be difficult to raise our lines above the trees without crossing 
to the south side. 

The time has arrived when it is absolutely necessary either to con- 
struct an underground line or to use higher poles for the present lino, 
if uninterrupted telegraphic communication is desired between tlie 
Capitol, the various Departments, and the Government Ptiutiu^ OSkKi. 
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OLD RECORD^ OF THE CITY OF WASHINGTON. 

The time of the only draftsman allowed thiB office is mainly taken ap- 
with the care of the old records of the city of Washington, and his- 
services are required in his office the greater portion of each day in 
order that he may exhibit them to those interested in city property. 
He is frequently summoned to produce the records in court. 

These old records and maps show in detail the various transaction 
of the Commissioners, in connection with the original laying out of th 
city of Washington, the construction of the CTnited States publi 
buildings, and the sale of public lots between the years 1791 and 1867. 

The ffirst Commissioners were appointed by President Washington oir- 
January 22, 1791, in conformity with the terms of the act of Congre _ 
approved July 16, 1790, and the duties with which they were charges: 
were transferred by various acts of Congress to their successors in offi 
who were appointed from time to time by the President of the Uni 
States. 

By the act of Congress approved March 2, 1867, the office of Co 
missioner of Public Buildings and Grounds was abolished and tli 
duties transferred to the Chief of Engineers, who thereby became tli 
lawful successor of the original Commissioners appointed by Presideii 
Washington in 1791, and the custodian of the original records. 

Under date of March 13, 1867, Maj. Nathaniel Michler, Corps 
Engineers, was assigned by the Chief of Engineers, under his dir 
tion, to the charge of the public buildings and grounds, and short 
afterwards received from the Secretary of the Interior and the late Con 
missioner of Public Buildings and Grounds what were believed to I 
all the books, records, archives, and papers pertaining to the office 
the Commissioner and to the public works which had been under 1 
charge. 

These old records remained in the U. S. Capitol building from t 
time they were received by Major Michler in 1867 until February, 188 








during a portion of which time they were in charge of a messenger a 
open to examination by parties interested in them. I am informed tlw^ 
some of them were occasionally borrowed for official use by part 
connected with the local government of tlie city of Washington. 

In August, 1876, Mr. John Stewart, the earnest, faithful, and inte 
gent gentleman now in immediate charge of these records, under i 
direction, was assigned to their care, and since that date has devo 
the greater portion of his time to their study tind to briefing and ind 
ing them. 

In February, 1884, the records were brought from the U. S. Capi 
to the office of the Chief of Engineers of the U. S. Army in the Win 
Building,and in February, 1888, they were transferred to the State, W^ 
and Kavy building. 

In the study of these old records Mr. Stewart has found a numbe: 
very important books and papers missing, and he has recently lear 
that many of these missing documents are now in the office of the 
surveyor of the District of Columbia. 

In April, 1800, my immediate predecessor, Col. O. H. Ernst, U. S- 
informed the Chief of Engineers as follows: 

It appears from the evidence of Mr. Wniiam Forsyth, surveyor of the Distri <i-t of 
Columbia, in case of United States r. M. F. Morris et al., that tlh-ro nre on tile !"■» '^'« 
office certain original documents which would seem to properly belong here, suc/i 
ns the original plats of the city prepared under an or<ler of tho ConiniissioneTs in 
J 793, and the original notebook of James R. Dermott, containing eoundiogs 'taken 
for the Dermott map. 
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)lonel Ernst requested that steps might be taken to secure the 
sfer to this ofllee of all original books, maps, reports, or other docu- 
ts which liad at any time fornied part of tlic records of the oftice 
which were then in possession of the surveyor of the District, 
ksed upon Colonel Krnst's letter, the Secretary of War, under date 
pril 22, 1890, requested the Commissioners of the Distrl^t of 
mbia to take steps to cause the transfer to the War Department 
le records in question. 

e Commissioners called upon the surveyor of the District for infor- 
on in the matter, and the latter, while acknowledging that there 
a number of plats and papers in his office relating to the subject 
irveys in the city of Washington, prepared by the early surveyors 
le cily, claimed that the surveyor of the District was the legal cus- 
in of these papers and the District Commissioners declined to 
>ly with the request of the Secretary of War. 
would seem eminently proper that these important and valuable 
ives should be retained by the Federal Government, as they con- 
among them original letters from Presidents Washington, John 
CDS, Jefferson, Monroe, Madison, and others, and cover the acts of 
Presidents in connection with the United States public buildings 
the I'nited States reservations. It would also seem equally proper 
all of these old records should be placed under the charge of one 
.Ttment of the Government, and I think Congressional action should 
aken to decide imder whose control they shall continue and to 
ire that all records of the original Commissioners shall be turned 
to the Chief of Engineers of the Army, who, by the terms of the act 
larch 2, 1867, became the legal successor of the first Commissioners. 
3 heretofore reported, Mr, Stewart, the draftsman who has luul 
ediate charge of the old records for nearly a score of years, iufornjs 
that in his investigations he can find no satisfactory evidence to 
V tliat the United States has ever received payment or granted 
Is in fee ior a number of squares and lots in different parts of the 
of Washington. By my direction he is now engaged in i)rei)aring 
biilated statement showing every lot originally belonging to the 
ted States, as well as those which were sold by the General Gov- 
nent between the years 1791 and 1867. 

again invite attention to this important matter and urgently recom- 
d that provision be made for the employment of a clerk to take 
ge of all the old records and make a complete and exhaustive 
stigation of the whole subject, and thns permit the only draftsman 
wed this office to attend to his legitimate duties. 

BRVATIONS OCCUPIED, IT IS BELIEVED, IN VIOLATION OF LAW. 

le following reservations claimed as the property of the United 

es are now occupied, it is believed, without authority of law: 

)servations Nos. 113, 127, and 197, by the Baltimore and Potomac 

road Company. 

jservation No. 226, by the Baltimore and Ohio Eailroad Company. 

sservation No. 125, by the Central Union Mission as a place of 

;hip. 

jservation No. 186 ,by the Bethany Chapel of the New York Avenue 

byterian congregation. 

sservation No. 2i)3, intersection of Canal and N streets south and 

b street west, occupied by a party who built a frame house thereon 

^88; this case has been in the hands of the United States district 

rney for the District of Columbia for the past six years. 
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Eeservation No. 249 is occupied as a lumber yard by a party who 
claims to rent it from a geutleman in Port Deposit, Md. 

Reservations Nos. 137, 138, 141, 152, 164, and 169 have been inclosed 
with iron or wire fences and partially improved by the owners of adja- 
cent property. 

STATUES. 

There are 14 statues in the public grounds under charge of this office, 
as follows: Washington, Greene, Jackson, Lincoln (2), Scott, Farragut, 
Thonias, Du Pont, B^wlins, McPherson, Garfield, Henry, and Lafayette; 
all of these are in good condition, but there should be a small annual 
appropriation for pointing up the pedestals and cleaning the statues. 

It is anticipated that within the next few years statues will be erected 
to the memory of Generals Sherman, Sheridan, Hancock, and Logan, 
and Prof. Samuel D. Gross, M. D., LL. D. 

Estimates for the fiscal year ending June SOy 1897, 

Salaries of employees, public buildings and grounds, etc. : 

One office clerk .* $1,600.00 

One messenger 840. 00 

One public gardener 2,000.00 

One clerk in charge of old public records of Washington 

City 1,600.00 

One electrician and telegrt^h lineman 1, 080. 00 

Overseers, 4i'&fts°ioii» copyist, foremen, gardeners, me- 

cbanics, and laborers 30, 000. 00 

One day watchman in Lafayette Park 660. 00 

One day watchman in Franklin Park 660. 00 

Two day watchmen in Smithsonian Grounds, at $660 each. 1, 320. 00 
Two night watchmen in Smithsonian Grounds, at $720 each . . 1, 440. 00 

One day watchman in Judiciary Park 660.00 

One night watdhman in Judiciary Park 720. 00 

One day watchman at Lincoln Park aud ad^jacent reserva- 
tions 660.00 

One day watchman at Iowa Circle 660.00 

One day watchman at Thomas Circle and neighboring reser- 
vations - 660.00 

One day watchman at Washington Circle and neighboring 

reservations 660. 00 

One day watehman at Du Pont Circle aud neighboring res- 
ervations .« 660.00 

One day watchman at McPherson and Farragut parks.. ,. 660.00 
One day watchman at Stanton Park and neighboring reser- 
vations 660.00 

Two day watchmen at Henry (Armory) and Seaton parks, 

at $660 each 1,320.00 

One night watchman at Henry (Armory) and Seaton parks. 720. 00 
One day watchman at Mount Vernon Park and adjacent 

reservations 660. 00 

One day watchman at grounds south of the Executive 

Mansion 660.00 

One watchman for greenhouses and nursery --,.. 660. 00 

One day watchman at Garfield Park 660.00 

Qne night watchman at Garfield Park 720.00 

$.52, 500. 00 

Contingent expenses, public buildings and grounds 500. 00 

Improvemeuft and care of public grounds : 

Improve^ment and maintenance of grounds north and south 

of Executive Mansion 5, 000. 00 

Ordinary care of greenhouses and n ursery 2, 000. 00 

Ordinary care of Lafayette Park 1, 000. 00 

Ordinary care of Franklin Park 1,000.00 

Improvement and ordinary care of Lincoln Park 2, 000. 00 

Care and improvement of Monument grounds 6, 000. 00 

Continuing improvement of lleservation No. 17 and site of 

old canal northwest of Bi\n\Q 3,000. 00 
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Eatimates for the fiscal year ending June SO, 1897 — Contiuued. 

Improvement and care of pablic grounds — Contiuued. 

Repair of post-and-chain fences, repair of high iron fences, 

and conBtrnctiug stone coping about reservation.s $1, 500. 00 

Manure and hauling same 5, 000. 00 

Painting watchmen's lodges, iron fences, vases, lumps, and 

lamp-posts 1, 500. 00 

Purchase and repair of seats 1, 000. 00 

Purchase and repair of tools 2, 000. 00 

Trees, tree and plant stakes, labels, lime, whitewashing, 

and stock for nursery 3, 000. 00 

Removiug snow and ice 1, 500. 00 

Flowerpots, twine, baskets, wire, splints, moss, and lyco- 

podium 1,000.00 

Care, construction, and repairs of fountains 1, 500. 00 

Abating nuisances 500. 00 

Improvement, care, and maintenance of various reserva- 
tions 15,000.00 

Improvement, maintenance, and caro of Smithsonian 

grounds, etc 5,000.00 

Improvement^ care, and maintenance of Judiciary Park. . . 5, 000. 00 

Granite curbing about Franklin Park 5, 000. 00 

Laying asphalt walks in various reservations 2, 000. 00 

Improvement and care of Henry and 8eaton parks 3, 000. 00 

Improvement of Howard University Park 5, 000. 00 

For lodges for park watchmen at Stanton, Mount Vernon, 
Iowa, Du Pont, Thomas, and McPherson parks, at $500 

each w 3,000.00 

Cleaning statues and repairing pedestals 100. 00 

Improvement of Reservation No. 32, southeast corner Penn- 
sylvania avenue and Fourteenth street K W 1, 500. 00 

Improvement of Hancock Place, corner Pennsylvania ave- 
nue and Seventh street NW 3,000,00 

Improvement of Reservation No. 10, near navy-yard 3, 000. 00 

Fencing and planting children's playground in East Wash- 
ington (Reservation No. 126) 1,500.00 

$90, 600. 00 

Care, repairs, fuel, etc.. Executive Mansion: 

For care, repair, and refurnishing Executive Mansion, to 
be expended by contract or otherwise, as the President 

may determine 20, 000. 00 

Fuel for Executive Mansion, greenhouses, and stable 3, 000. 00 

Care and necessary repair of greenhouses 5, 000. 00 

Repaits to conservatory 2, 000. 00 

30,000.00 

Ldgbting the Executive Mansion and the public grounds: 

Gas, pay of lamplighters, gas fitters, and laborers; iiur- 
chase, erection and repair of lamps and lamp-posts, pur- 
chase of matches and repairs of all kinds, fuel and lights 
for office and office stable, for watchmen's lodges, and 
for greenhouses at the nursery : Provided, That for each 
6-foot burner not connected with a meter in the lamps 
on the public grounds no more than $20.50 shall be paid 
per lamp for gas, including lighting, cleaning, and keep- 
ing the lamps in repair under any expenditure provided 
for in this act, and said lamps shall burn not less than 
3,000 hours per annum, and authority is hereby given to 
substitute other illuminating material for the same or 
less price, and to use so much of the sum hereby appro- 
priated as may be necessary for that purpose 1.5, 000. 00 

Electric lights for 365 nights from 7 posts, at 30 cents jier 

light per night, $2.10 per night 766. 50 

Lighting Lafayette Park with electric li<;;ht^ : 

For 1,3(K> feet of 5-lnch terra coiia pipe, laid complete, 

with manholes, at 60 cents per foot 783. 00 

For 6 iron poles complete in position, at $19.50 per 

pole 117.00 

Lighting Franklin Park with electric lights: 

For 1,442 feet of 5-inch terra cotta pipe, laid complete, 
with manboleM, at 60 cents per foot ^Rfc/i>^ 



i 
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Eelimatea for thefiftcnl year ending tfune 30, JS97 — Continued. 

Lighting the Execntive Mansion and the public grounds — Continued. 
Lighting I^^anklin Park with electric lights — Continued. 
For 9 iron poles complete in position, at $19.50 per 

pole $175. 50 

For lighting for 365 nights 15 arc electric lights in 
Lafayette and Franklin parks, at 30 cents per light 

per night 1,642.50 

$19, a49. 70 

Repairs to water pipes and fire ])Iugs: 

Repairing and extending water pipen, ]>ur('ha6e of apparatus for clean- 
ing them, purchase of hose, and for cleaning the springs and repair- 
ing and renewicg the pipes of the same that supply the Capitol, the 
Executive Mansion, and the building for the State, War, and Navy 

Depar tnien ts 2. 500. (X) 

Telegrapn to connect the Capitol with the Departments and the Govern- 
ment Printing Office: 

For replacing present poles with new and taller poles $1, 600. 00 

For care and repair of existing lines 1, 500. 00 

3. lOlKOO 

Total 1118,549.70 

Washington Monumenty elevator^ electric Ughts, and machinery conne-ct^d therewith. 

The following estimate for operating the elevator, the electric lights, and the 
machinery connected therewith for the hscal year ending June 30, 1895, is submitted : 

1 custodian, at $100 per month $1, 200 

1 steam engineer, at $90 per month 1, 080 

1 assistant steam engineer, at $70 per month 840 

1 fireman, at $60 per month 720 

1 assistant tireman, at $60 per month 720 

1 conductor of elevator car, at $75 per mont h i 00 

1 attendant on floor, at $60 per month 720 

1 attendant on top floor, at $60 per month 720 

3 night and day watchmen, at $60 per mouth each 2. lf»0 

For Inel, lights, oil, waste, packing, tools, luatchcB, paints, brushes, brooms^ 
lanterns, rope, nails, screws, lead, electric lights, heating apparatus, oil 
stoves for elevator car and npper and lower floors, repairs to engines, 
boilers, dynamo, elevator, and repairs of all kinds connected with the Monu- 
ment and machinery, and purchase of all necessary articles for keeping the 

Monument, machinery, elevator, and electric-light plant in good order 3,000 

Total 12,060 

As some of the foregoing estimates are larger than the amounts 
heretofore ai)propriated, and as others are for new work, it is deemed 
advisable to submit the following brief explanation in reference thereto: 

First. One public gardener, $2,000. I have asked for an increase in 
the salary of the public gardener, a position now so satisfactorily filled 
by Mr. George H. Browii. The duties of the office require that the 
gentlepian who fills it shall be thoroughly skilled in the culture of 
trees, shrubs, and plants, and shall have a practical knowledge of civil 
engineering as applied to landscape gardening. Mr. Brown combines 
these attributes, to which he adds taste, industry, and integrity. His 
duties take him iVom one end of the city to the other. He is directly 
responsible for the care of the valuable collection of plants in the prop- 
agating gardens, and superintends the propagation of plants that *re 
annually raised for the public grounds, which this year numbered about 
400,000. 

Second. One clerk in charge of old public records of Washington 
City, 81,500. These records include maps, deeds, record books, letters, 
etc., from the organization of the original Board of Commissioners, n«?^ 
the close of the last century up to 1867, when the duties were turJi<^ 
over to the Chief of Engineev^. T^Yl^^- »^t\i \LQw^\a.\iUY examined ^S 
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neys and others interested in lands in Washington, and the per- 
in charge of them is frequently required to produce tlieni in courts, 
odex them i^roperly, to be able to turn at once to the details of any 
jtion raised requires familiarity with every pai^er. This work has 
he last few years been intrusted to the only draftsman allowed this 
e, and during the past year at least one-fourth of his time has been 
lally employed on this duty. It is desirable that this appropriation 
lade in order that the draftsman may be permitted to attend to the 
«sary and legitimate duties of his office. 

iiird. For one telegraph lineman, $1,080. The telegraph system 
er charge of this office includes about 8 miles of overhead wire, 
re are 18 offices connected with these lines, the main battery being 
lis office. The lineman is constantly engaged in the care of the 
1 and local batteries and such necessary repairs and extensions as 
'Stem of wires of this kind requires. He is industrious, efficient, 
capable^ and has won the confidence of all with whom he has come 
>iitact by faithful attention to his duties. 

3urth. An increase in the appropriation for overseers, foremen, etc., 
iggested, as the city of Washington is spreading to the north, east, 
west, the area of improved reservations must be increased to keep 
i with private enterprise, and the small increase requested will be 
be utmost advantage in continuing the ornamentation of spaces 
\ entirely unimproved. 

ifth. An estimate is submitted for a day watchman at Garfield Park, 
park is highly improved, covers an area of about 24 acres, and the 
Jssity of a watchman for its care is apparent, 
xth. For the care and improvement of the Monument grounds, 
•00. It is desirable that this important improvement should pro- 
is more rapidly than heretofore. The amount ($2,000) appropriated 
IS95 was sufficient merely to maintain the park in its present con- 
)u and did not admit of any improvements in the unfinished portions 
lie grounds. 

iventh. For painting watchmen's lodges, iron fences, vases, lamps, 
lamp- posts, $1,500 is requested. There are 8 watchmen's lodges, a 
ber of post-and-chain fences, 18 vases, over 400 lampposts, and the 
fence around the Executive Mansion, all of which should be painted 
»6-97. 

ghth. For trees, tree and plant stakes, etc., and stock for nursery, 
iO is asked, in place of the $2,000 last granted. The larger sum is 
amount appropriated annually for more than twelve years ending 
> 30, 1892. 

nth. For removing snow and ice the sum of $1,500 is asked. The 
usually granted, viz, $1,200. is generally sufficient, but sometimes 
t. 

uth. Fifteen thousand dollars is nsked for improvement, care, and 
tenance of various reservations, in place of the $10,000 granted this 
It is proposed to improve as many as possible of the unimproved 
vations. Each year from one to five are added to the list of 
oved reservations, and if the funds now requested become availa- 
ix or eight can be added during the fiscal year ending June 30, 1897. 
eservations are thus improved the expense of the care of the whole 
ghtly increased, for the improvements must be maintained, 
eventh. For the Smithsonian grounds »$5,000 is asked, and for Judi- 
'^ Park $5,000, in place of $2,500 granted last year. The increased 
mts can be profitably expended during the fiscal year ending June 
SOTy in the improvement of those parks. 
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Twelfth. For placing granite curbing about Franklin Park $5,000 is 
asked. The beauty of this handsome park will be greatly enhanced by 
placing around it a granite curbing similar to those used around parks 
of the same style in the larger cities elsewhere. lit 

Thirteenth. For laying asphalt walks in various reservations, $2,000 i 
It is proposed to replace with first-class asphalt walks the gravel paths i 
in Washington Circle, Mount Vernon Square, Stanton Square, Folger 
Square, Henry and Seaton parks, and to renew those in Farragut Square 
and Du Pont Circle. In the late fall, winter, and early spruig these 
walks are muddy and pedestrians seek the lawns, which are thus de- 
stroyed by trespassers. The amount of these paths which it is proposed 
to lay is about 1,500 square yards. Each autumn it becomes necessary 
to put down plank walks, which must again be removed in the spring. 
If asphalt walks are laid the annual expense incident to plank walks 
will be avoided. 

Fourteenth. For improvement, care, and maintenance of Henry 
(Armory) and Seaton parks, $3,000, These reservations, extending 
from Seventh street to the Botanic Gardens, cover an area of 34 aere«i, 
with road and walk surfaces of over 10,000 square yards. They are in 
an advanced state of improvement. Their beauty has been marred by 
the depot and tracks of the Baltimore and Potomac Railroad. A raouiid 
has been constructed around the depot, upon which it is intended to 
plant trees and shrubs, so that in time the depot will be hidden partially 
from view. The materials for this mound have thus far been obtained 
free of exi)ense to the United States, and it is now proposed to complete 
the grading of the mound and to seed and plant it. The funds requested 
are needed for this purpose and for the care of roads, lawns, gutters, 
etc., and laying out additional paths. 

Fifteenth. For lodges for park watchmen in Stanton, Mount Vernon, 
Iowa, Du Pont, Thomas, and McPherson reservations, at $500 each, 
$3,000. The watchmen in these reservations are exposed to the inclem- 
ency of the weather at all seasons of the year. Bain or shine, hot or 
cold, night or day, year in and out, they must be at their stations, and 
take shelter, when necessary, either under a tree or in such a dwelling 
or store as will olfer its hospitality. The dictates of humanity call for 
this appropriation. 

Sixteenth. The sum of $100 is asked for repairing pedestals and clean- 
ing statues. Several of the pedestals need repointing, and the statues 
are from time to time disfigured by bird lime, which must be removed. 

Seventeenth. Estimates are submitted for the improvement of the 
reservations at the corner of Pennsylvania avenue and Fourteenth 
street, $1,500, and Hancock Place, corner Pennsylvania avenue and 
Seventh street, $3,000. These are prominent places upon the principal 
avenue in the city, and it is urgently hoped that funds may be appro- 
priated for their improvement and ornamentation. 

Eighteenth. An estimate is submitted for the improvement of Reser- 
vation No. 19, near the navy-yard, as requested by certain citizens of 
Southeast Washington. Plans for beautifying this park, at an esti- 
mated cost of $12,000, have been prepared, and it is hoped that the 
necessary funds for the work will be appropriated. 

Nineteenth. The appropriation requested for lighting the Executive 
Mansion and public grounds, and which is in excess of that made last 
year, is deemed very necessary in order to change the system in 
Lafayette and Franklin parks from gas to electric lights. In the 
interest of morality, as well as for the protection of persons visiting or 
passing through the park^ after datk^ it is desirable to make them as 
light as possible at nigbl. 
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Twentieth. An estimate is again submitted for replacing the okl and 
lecayed telegraph poles with new and taller poles. The growth of the 
reesou the sidewalks renders it absolutely necessary, in order to main- 
ain telegraphic communication over these wires, either to erect at once 
aller poles at a cost of about $1,600, or to lay an underground cable at 
I cost of $25,000. It appears to be the will of Congress that no more 
overhead wires shall be placed in this city. (See District of Columbia 
ippropriation act of July 18, 1888.) 

Twenty-first. I recommend that the salaries of the two steam engi- 
leers at the Washington Monument be increased from $80 and $60 to 
(90 and $70 per month, respectively. The duties of these two men are 
>f great importance. Upon their efficiency and intelligence depend, to 
^ great extent, the lives of those who use the elevator. The increase 
isked is small and the men deserve it. I also recommend that the pay 
)f the two firemen be placed at $60 per month each. That is the rate 
tUowed firemen in the Executive Departments and there appears to be 
loreason why the firemen at the Monument should receive less. 

Twenty second. An estimate of $1,500 is submitted for fencing, etc., 
children's playground, for reasons given in another part of this report. 

In submitting these estimates I earnestly recommend that the vari- 
ous items under the heading of " Improvement and care of public 
rronnds" be aggregated under one head, and while each item of work 
ihall be named, the whole shall be covered by a general sum, not a 
pecific sum for each item. This is done in other Departments of the 
Government, particularly the Quartermaster's Department of the Army, 
t saves quite an amount of clerical labor by permitting the prepara- 
ion of accounts under one heading, rather than under about thirty ; 
moreover, it permits small balances which might be saved from one 
'Cm to be used in some other equally necessary and important work. 

This recommendation is based strictly upon business principles and 
' for the purpose of reducing clerical labor and expediting the progress 
^ the work. 

Financial statement for fiscal year ending June 30, 1895. 



Title of appropriation. 



'V*OTemeiit and care of poblic grounds 

^'^frs, foel, etc., Executive Mansion 

^bting, etc., Executive Mansion, etc 

-Ptirs to water pipes and fire plugs 

uegrapb to connect the Capit^ with the I>e- 
PAitmentA and Government Printing Office. . 
nitingent expenses, public buildings and 

rroands under Chief of Engineers 

lanes of employees, public buildings and 

IToands under Ch^ef of Engineers 

Tt and maintenance of the Wanhington 

tfooament .- 

rtrtit of Benjamin Harrison, ex- President 

f the Uniued States 

rd's Theater bnilning. repairs 

iestal for statue of Gen. J ohn A. Logan 

lestal for statue of Gen. Winfleld Scott 

lancock 

Iding for Government Printing Oflice, re- 

Mrs and rent 

Iding for Government Printing Office 



Year. 

1895 
1895 
1895 
1895 

1895 

1895 

1895 

1895 



Available 
at begin- 
ning of 
fiscal year. 



Expended 

during 
fiscal year. 



Pledged by 
contracts. 



*$48, 700. 00 $48, 008. 04 
35,500.00 ; 29.661.14 



14, 766. 50 
2, 500. 00 

1,250.00 

500.00 

47, 060. 00 

12, 170. 00 

2,500.00 

1, 794. 09 

48, 000. 00 

47, 000. 00 

185,000.00 
: 121, 121.90 



14, 300. 07 
2, 460. 05 

1, 249. 30 

499.46 

46, 997. 44 

12, 014. 92 



1, 784. 70 



27, 951. 25 
5, 582. 74 



$48, 000. 00 

47, 000. 00 

6, 477. 00 
52,672.82 [ 



Unexpend(>d 

balance to 

revert to 

Treasury. 

$691.96 

5, 938. 86 

466.43 

39.95 

.70 

.54 

62.56 

155.08 



9.39 



* 1500 appropriated by deficiency act approved March 2, 1895. 
t Appropriated by sundry civil act, August 18, 1894. 
t Appropriated by sundry civil act, March 2, 1895. 
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In conclusion, I desire to express my sincere appreciation of tbc: 
faithful and efficient manner in which Mr. George H. Brown, the skill- 
ful and accomplished public gardener, and Mr. E. F. Concklin, overseer 
and chief clerk, have performed the various and important duties 
committed to their charge. 

1 am. General, very i-espectfuUy, your obedient servant, 

John M. Wblson, 
Colonel^ Corpa of EngineerSj U. 8. A, 

Brig. Gen. Wm. P, Graighii^l, 

Chief of Engineers^ U. jV. A. 
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NORTHERN AND NORTHWESTERN LAKES— SURVEYS— CORRECTING 
ENGRAVED PLATES— PRINTING AND ISSUING OF CHARTS. 



REPORT OF COL. O, M. POE, CORPS OF ENGINEERS, BVT. BRIO. GEX., 
r. S. A., FOR THE FISCAL TEAR ENDING JUNE SO, 1895. 



United States Engineer Office. 

Detroity Mich., July 13^ 1895. 

Sib: I have the honor lo transmit herewith, in duplicate, my annual 
report on the " Issue of the published charts of the Northern and North- 
western Lakes, and surveys made for the purpose of keeping these charts 
up to date,'' for the dscal year ending June 30, 1895. • ♦ • 
Very respectfully, your obedient servant, 

O. M. PoE, 
Colonel, Corps of Engincem, Bvt. Brig. Qen,, V. S, Army. 

Brig. Gen. Wm. P. Craighill, 

Chief of Engineers, U. S. A. 
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NORTHERN AND NORTHWESTERN LAKES— SURVEYS— CORRECTING 
ENGRAVED PLATES— PRINTING AND ISSUING OF CHARTS. 

The sundry civil acts of August 18, 1894, and March 2, 1895, each 
appropriated the following amounts for the fiscal years ending June 30, 
1895, and June 30, 1896: 

Sni'vej/ of Northern and Northwestern Lakes. — For printing and issuing charts for use 
of navigators and electrotypin^ plates for chart printings two thousand dollars. 

For surveys, additions to, and correcting engraved plates, to be available until 
expended; twenty-five thousand dollars. 

Under the first item the issuing of charts has been done in Detroit, 
Mich., from this office, the rest of the work required being attended to 
by the office of the Chief of Engineers, in Washington. During the 
fiscal year nearly all charts have been sold at the uniform price of 20 
cents each. A few special lithographic charts have been sold for 25 and 



J 



4160 REPORT OP THE CHIEF OF ENGINEERS, U. S. ARMY. 

10 ceuts each, and some charts have been issued free of charge for the 
official use of (Tovernment agents applying for them. 
The following table shows the extent of this business: 

Issue of the charts of (he Northern and Northwestern Lakes during the fiscal year ending 

June oOf JS9.'». 



Dcwrlption. XunilK^r. TuUl 



Onhaiid July 1.1894 

Keceivcd during the year. 



Issued to United States vcsAelA, officials, viv 

Dentroyed. worthless, not showing corrections to dati^ 

Sold at 25 cents each 

Sold at 20 cents each 

Sold at 10 cents each 



On hand July 1,1«05. 




The sum of $937.35 was turned into the Treasury from sale of eliarts. 

Total number of charts distri bated to July 1, 1894 199, 330 

DiBtribated; etc., during fiscal year 5, OfH 

Total distributed to July 1, 1895 204,421 

Under the second item of the above appropriations a number of 
charts have had corrections and additions made upon them in this 
office, and have been forwarded to AVa«hingtou in order that the neces- 
sary changes might be made upon the engraved plates. 

The following charts have been amended in this office: 

Scal^. 

River 8te. Marie, Nos. 1 and 2 1:40000 

Lake Superior, No. 2 1:400000 

Portage Lake and River 1 : 30000 

Lake St. Clair l:50lXK) 

Detroit River 1:40000 

Lake Erie 1:400000 

Lake Erie coast chart No. 7 1:80000 

The information embodied in the above charts was derived- from the 
best available sources of information. Tliis work has been seriously 
imx)eded by lack of sufficient funds. The work is essential, however, 
if the charts are to be used for navigating the lakes. 

The combined chart of Lake Superior, on a scale of 1:400000, has 
been completed, and is now being photolithographed on a scale of 
1 : 500000. 

Chart No. 3 of the new series of St. Marys River is in course of 
preparation. The data is entirely derived from the surveys made since 
1893, in connection with resurvey of St. Marys lliver, and the imi)rove- 
nient of the ship channel and Hay Lake Channel. 

Mr. Edward Molitor has liad charge of this work, and when not 
engaged on other work has devoted his whole time to it with his well- 
known intelligence and skill. 

RESURVEY OF ST. MABYS RIVER. 

The increase in the draft of vessels navigating the Great Lakes and 

their connecting waters has rendered the resurvey of certain locahties 

necessary. A large number of artificial (changes have been made in 

the channels and harbors, and data ol)tained lifty years ago in the 

narrow or rocky parts of t\xo watvitwa^ \^ \io\. ^>afli<i\ftutlY accurate for 
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a navigatiou twice the depth of that at the time these surveys were 
made. 

In conformity with the general plan of resarveying certain localities, 
a resurvey of St. Marys River was commenced in May, 1892, at an 
estimated cost of $04,080. Work was suspended on June 30, 1892, on 
account of the exhaustion of funds available. Four thousand dollars 
was allotted for the fiscal year euding June 30, 1893, and $20,357.43 for 
the fiscal year ending June 30, 1894. Work was resumed in January, 
1893, and has been continued to date. 

On June 30, 1894, latitude, longitude, and azimuth had been deter- 
mined at the Soo Observatory, the Soo base line had been measured and 
the triangulation carried from it to the primary line, Larke-Bankin 
Mountain, and to the secondary line, Iroquois-South Gros Gap, con- 
necting with the tertiary triangulation connecting the Straits of Mack- 
inac with the lake survey work at the east end of Lake Superior, and 
the whole s^^stem was planned. All the topography and about 13 
square miles of hydrography for the reach between Little Bapids and 
White Fish Bay for chart No. 3, St. Marys Biver, new series, had been 
obtained. A line of precise levels had been run from Sault Ste. Marie 
to Waiska Bay. 

OPEBATIONS DURINa THE FISCAL TEAR ENDING JUNE 30, 1895. 

Astronomical work. — ^Only a few latitude and azimuth observations 
were made from the Soo Observatory for the purpose of obtaining data 
in regard to the movement of the pole. Observations for astronomical 
azimuth were made at Station Gargantua, and azimuth will be deter- 
mined for several other stations. * 

Triangulation. — Angles were measured at 31 stations of the primary 
and secondary systems, and a tertiary connection made between the 
head and foot of Hay Lake and between the West Keebish and Sailors 
Encampment. All this work has been computed, thereby completing 
the Detour connection. Work is in progress on the connection with 
the Lake Superior triangulation. 

Magnetic observations have been made in the vicinity of Sault Ste. 
Marie and near Stations Gargantua and Crisp. This work will be con- 
tinued for most of the stations. 

Topography. — About 100 square miles of topography were obtained 
during the year for chart No. 2 of the new series for St. Marys Biver. 
The survey covered Sugar Island, the American shore to Sailors 
Encampment, and most of Lake George and the old channel. 

Hydrography. — This work has been carried on in connection with the 
ox>eration8 of improving the ship channel between Chicago, Duluth, 
and Buffalo, and improving Hay Lake Channel, and is used to supply 
the data for new charts of St. Marys Biver. In all, 176 square miles 
^ere covered, at a cost for field work of $60.85 per square mile. Sound- 
ings were taken through the ice, except in open places, which are being 
sounded at odd times during the summer. The area covered includes 
all channels from Point Iroquois to Sweets Point, about 4 miles above 
Detour. 

Office work. — ^The adjustment of one primary pentagon and of the 
Detour connection was made and the geodetic positions of the stations 
computed. The tertiary system was adjusted to the main system and 
the geodetic positions determined. The soundings were all platted and 
the record sheets of the survey prepared. 

BNa 95 261 
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PROPOSED WORK. 

All the field work for the new chart !N'o. 3, St. Marys River, has been 
completed and the chart is now being drawn by Mr. Edward Molitor. 
on a scale of 1 : 30000 to be photolithographed on a scale of 1 : 40000 
The larger part of the data for chart No. 2 has been obtained and 
the surveys for same will probably be completed this season. The 
greater part of the data for chart No. 1 will probably be obtained dur- 
iijg the coming fiscal year. If the weather is at all favorable there will 
be no trouble in ineasuring the angles of the triangulation dnring the 
next fiscal year. If this is accomplished, preparations will be made 
for measuring the Batchewana and Mackinac bases. It would be very 
desirable to have some discharge observations of the river made in 
connection with the improvements now going od. Everjrthiiig is now 
in good running order and the work is being pushed as rapidly as 
possible. 

The resurvey of St. Marys Kiver has been under the local charge of 
First Lieut. Charles S. Kich^, Corps of Engineers, D. S. i^rmy, assisted 
by Assistant Engineers E. E. Haskell, H. Von Schon, Glen E. Balch, 
and Thomas Kussell. The hydrography was in charge of Assistant 
Engineer Joseph Kipley, assisted by Assistant Engineers Benno 
Rohnert, C. Y. Dixon, and Inspector Morrison. In Lieutenant Rich^'s 
report and the subreports attached thereto can be found all the details 
connected with the prosecution of the work. 

ANNUAL WATER LEVELS OF THE NORTHERN AND NORTHWESTERN 

LAKES. 

Daily observations were made under my direction at Sand Beach, 
Mich., on Lake Huron, and at the head of St. Marys Falls Canal, Sault 
Ste. Marie, Mich. 

The following table embodies the results: 

Monthly mean of icater levels for the following-named stations helotc the planes of reference 

adopted in 1876. 



Station. 



1894. 



July . i' Aug. I Sept. , Oct. 



Sand Beach 

Sault Ste. Marie. 



Feet. Feet. 
3.38 3.65 
2. 1781 2. 169 



Feet. 
3.84 
2.301 



Feet. 
4.08 
2.259 



Nov. 



Feet. 
4.27 
2.358 



1895. 



Dec. Jan. Feb. Mar. • Apr. 



Feet. Feet. 
4.57 4.82 
2.659 2.959 



Feet. Feet. 
4.04 ! 4.93 
3.085: 3.296 



Feet. 

4.83 

3.317 



May. June. 



FeH, i FeeL 
4.66 i 4.58 
2.915 2.527 



ESTIMATE. 

The resurvey of St. Marys River is now in progress, and the work is 
being pushed as rapidly as available funds will permit. The traffic 
through the river is already so great that the publication of new charts 
is becoming more and more essential every day. These charts would 
show to the navigator the new channels upon which the Government 
has been expending so much money, together with all ranges and land- 
marks along the shores. They would show the best courses for his 
vessel to run and the dangers to be avoided in the difficult navigation 
of this portion of one of the great commercial waterways of the world. 

Throughout the Great Lakes region larger and larger vessels are 
being built each season. Their value to the general public is increasing 
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every year, and nothing should be left undone in efforts looking 
toward the safety of these costly vessels and their cargoes. 

The connecting channels of the lakes are now from 4 to 5 feet deeper 
than they were when the original surveys were made, and a still further 
increase in depth of 4 feet is approaching completion. When the new 
20 and 21 foot channel is finished the depth in many places will be 
more than doable what it was originally. The increased draft of the 
vessels using these channels, combined with the low water of recent 
years, has caused the larger and more expensive vessels to discover 
dangers previously unsuspected and to discover them by the costly 
l>rocess of striking them. All dangers so discovered should at once 
be surveyed and located upon the charts in order to prevent the repe- 
tition of similar accidents at the same point. Localities deemed per- 
fectly safe for navigation when smaller vessels were used are now 
regarded with suspicion by the larger vessels, and it is essential that 
certain special areas be reexamined. 

Accurate knowledge of dangerous obstructions can be obtained in 
but one way, and that is from charts. When the Government sells 
charts to navigators, these charts should embody the latest and most 
accurate information concerning the localities to which they refer. It 
is essential, therefore, that all the charts be kept constantly up to date. 
The organized districts, in connection with the river and harbor work 
of the Corps of Engineers now established at the chief cities on the 
lakes, will greatly facilitate this work and will insure the maximum 
results with the minimum cost. 

For the completion of work on Bt. Marys River and for the prosecu- 
tion of the work necessary to obtain the requisite additional data for 
the proposed new chart of Whitefish Bay, $40,000 can be profitably 
and econoniically expended during the fiscal year ending June 30, 1897, 
excluding amounts for other surveys on the lakes. In addition, new 
charts of the river must be drawn, engraved, and printed. At the same 
time other localities must not be neglectexl. New shoals should be 
resurveyed as promptly as discovered. New light-liouses, buoys, land- 
marks, channel improvements, etc., must be located and marked upon 
existing charts. This work is accumulating, and it increases the longer 
it is postponed. In view of all these facts, an estimate is submitted of 
$75,000 for "surveys and other expenses connected with the correcting 
and extending of charts of the Northern and Northwestern Lakes, to be 
available until expended," in full confidence that the conditions actually 
existing amply warrant this expenditure. 

Estimate for the fiscal year ending June SO, 1897, 

For printing and issning charts for use of navigators and eloctrotyping 

plates for chart printing $3, 000 

For BUTveyB and other expenses connected with correcting and extending the 
charts, including resurvey of St. Marys River, to bo available until 
expended 75, 000 

Total 78,000 
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Money statement. 

SURVEY OF NORTHERN AND NORTHWESTERN LAKES. 

Amount allotted from sundry civil act approved Angust 18, 1894 $21, 000.00 

Amount allotted from sundry civil act approved March 2, 1895 20, 000. 00 

41,000.00 
June 30, 1895, amount expended during fiscal year 11, 940. ^ 

Julv 1, 1895, balance unexpended 29, 059. 35 

July 1,1895, outstanding liabilities $3,377.65 

July 1, 1895, amount covered by uncompleted contracts 4, 185. 49 

7, 563. 14 

July 1, 1895, balance available 21,496.21 

{Amount (estimated) required for completion of existing project 75, 000. 00 
Amount that can be profitably expended in fiscal y ear ending June 30, 1897 75, 000. 00 
Submitted in compliance with requirements of sundry civil act of 
M&Tch 3, 1893. 



Dates and amounts of appropriations for survey of Northern and Xorihwesiem Lakes, 



March 3, 1841 $15,000 

May 18, 1842 20,000 

March 1,1843 30,000 

June 17, 1814 20,000 

March 3, 1845 20,000 

Augusts, 1846 25,000 

August 12, 184^ 25,000 

10,000 
25,000 
25,000 
25,000 
50,000 
50,000 
50,000 
50,000 
50,000 
75,000 
75,000 
75,000 
75,000 



March 3. 1849. 
September 28, 1850. 

Man h 8, 1851 

August SO, 1852..., 

March 8, 1853 

August^, 1854 

March 3, 1855 

August 80, 1856.... 

March 3, 1857 

June 12, 1858 

March 3, 1859 

June 21, 1860 

March 2, 1861 



July 5, 1862 105,000 

February 9, 1863 106,879 

July 2, 1864 100,000 

February 28, 1865 125, 000 

June 12, 1866 50,000 

March 2, 1867 77,500 

March 2, 1868 77,500 



July 20, 1868 

March 3, 1869 

July 15, 1870 

March 3, 1871 

June 10, 1872 

March 3, 1873 

June 23, 1874 

March 3, 1875 

July 31, 1876 (not including 
$16,(X)0 applied to survey of 
Mississippi River) 

March 3, 1877 (not including 
$25,000 applied to survey of 
Mississippi River and in- 
cluding $9,500 received from 
sale of steamera) 

June 20, 1878 (not including 
$49,500 applied to survey of 
Mississippi River) 

March 3, 1879 

June 16, 1880 

March 3, 1881 

August 7, 1882 

March 3, 1883 



$75,000 
100,000 
100,000 
175,000 
175,000 
175,000 
175,000 
150,000 



84,000 



94,500 



49,500 
85,000 
40.000 
18,000 
12,000 
3,000 



Total 2,942,879 



PRINTING AND ISSUE OF CHARTS FOR ITSK OF NAVIGATORS AND BLBCTROTTni^CB 

COPPER PLATES FOR CHART PRINTING. 



March 3, 1883 $3,000 

July 7, 1884 3,000 

March 3, 1885 3,000 

August 4, 1886 2,000 

March 3, 1887 2,000 

October 2, 1888 2,000 

March 2, 1889 2,000 

August 30, 1890 2,000 



March 3, 1891 $2, 

August 5, 1892 2. 

March 3, 1893 2, 

August 18. 1894 2, 

March 2, 1895 2, 



Total 29,1 



SURVEYS AND ADDITIONS TO AND CORRECTING ENGRAVED PLATES. 

August 18,1894 $25, 

March 2, 1895 25, 



March 2, 1889 $5,000 

August 30, 1890 10,000 

Jf/irch 3, 1891 10,000 

August 5y 1892 5,000 . 

March 3, 1893 26,000 \ 




'\:o\,^\ 106, - 
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f bids for supplies for survey of Northern and Norihweslern Lakes, received and 
?d on April 2fj 1896 , in accordance with advertisement dated April /, 1895. 



Name aod addrens of bidder. 



Church & Co.. Saalt Ste. Marie, Mich , 

KerjniBOo, Sault Ste. Marie. Mich 

J Oil Refinins Co.. ChweUnd, Ohio... 

•weatt, Sault Ste. Marie, Mich 

- D. Weimer. Ludinetou, Mich 

auor Brofl., Sault Ste. Marie. Mich . . 

Celiher, Sault Ste. Marie, Mich 

8 Snpe, Sault Ste. Marie. M ich 

-. Sault Ste. Marie, Mich 



....do 

...do 

w Hotton. Sanlt St«. Marie, Mich ! Meats 



Supplies. 



Hardware, ship chandlery, etc . . 

do 

do 

Lumber 

do 

Groceries 

do 



n Sl McBain. Sault Ste. Marie, Mich. 
Ison & Hall, Sault Ste. Marie, M ich . . 
auer Bros., Sault Ste. Marie, Mich. . . 

« Snpe, Sanlt Ste. Marie, Mich 

•, Sanlt Ste. Marie, Mich 



do 

do 

Vegetables 

do 

do 



iohmond 8l Backus Co., Detroit, Mich Stationery 

ludson, Detroit, Mich ' do 



Total. 



' $636. %'* 

879. 17 

f 102. 50 

* 120. 00 
152.50 

* 1,577. 04 
1,661.00 
1,672.24 
: 1. 970. 55 
'1.220.00 
1. 2:^4. 00 
1,270.00 

* 257. 56 
287. 19 

: 386. 65 

''399.11 

420.43 



* Kecomnieuded for nci-e]>tiinrc. 

t Incomplete; bid on oil on one copy only. 

t Not signed ; supposed to be K. C. Morgan & Co.'s bid. 

^tracts in force during the fiscal year ending June SO, 1895 — Survey of Xorthern 

and Northwestern Lakes. 



) of contractor. 




Bros 

tton 

t 

>nd & Backus Co 

ch Sc Co 

t 

Bros 

tton 

BroH 

>nd 6c Backus Co 



>nd Si. Backus Co Stationery 

3li & Co [ Hardware, Hhip chandlery, etc 



Groceries 

Meats 

Lumber 

Stationery 

Hani ware, ship chan(ilery, etc.. 

Lumber 

Groceries 

Moats 

Vegetables 

Stationery 



£ntere<l 
into— 



Apr. 27. 1893 i 
Aug. 25, 1894' 

. .. -do 

do 

do 

do 

May 10, 1895 

do 

do 

do 

do 

do 



Remarks. 



Clo.**ed Dec. 1894. 

Do. 

Do. 

Do. 

Do. 

Do. 
In force. 

Do. 

Do. 

Do. 

I>o. 

Do. 



heport of lieut. charles 8. rich^:, corps of engineers. 

United State.s Engineer Office, 

Sault Ste. Marie, Mich., July 4. 1894. 

lave the honor to submit the following report of operations of the snrvey 
rtheru and Northwestern Lakes, resnrvev of St. Marys River, for the fiscal 
ag June 30, 1895 : 

beginning of the Dscal year latitnde, longitude, and azimuth had been 
>d at the "Soo" Observatory, the "800" base had been measured, and the 
tion had been carried froni it to the primary line A Larke to A Rankin 
and to the secondary line A Iroc^uois to A South Gros Cap, connection being 
the latter line with the river improvement tertiary triangulation which 
long the river ftom. Point Iroquois to Mud Lake. In addition, the entire 
onnection between the old triangulation at the east end of Lake Superior 
1% the Straits of Mackinac had practically been planned and a number of 
(ary stations built. All of the topography and about 13 square miles of the 
>hy for the reach covered by chart No. 3 of the new series had been obtained, 
precise levels had been carried from Sault Ste. Marie to Waiska Bay. The 
f the work was in a very forward shape, and the computations of all the 
i had been done were practically completed. 

>tment for the fiscal year was $18,000, subsequently increased to $21,000, but 
delay in the passage of the sundry civil act this did not become available 
itil after the middle of September, 1894, and in the meantime the survey 
ton was engaged in pushing toward completion the triangulation which 
I the St. Marys River improvements connected with the creation of a ship 
nd 21 feet deep between Chicago, Duluth, and Buffalo. A special allotment 
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of $15,000 for the resurvey of Hay Lake was also mfade from the appropriatio 
in I'-oving Hay Lake Channel; and this work, together with all the general h 
grraphic surveys of the St. Marys River connected with the improvement of t 
and 21 foot ship channel, was assigned for execution to the lake survey orga 
tion. AH duplication of work was therefore avoided. 

With a view to giving a clearer idea of the operations of the survey, an act 
of all this work is given below, reference being made in the proper places when 
work than that pertaining to the appropriation for the survey of the Northen 
Northwestern Lakes is being described. 

The results accomplished during the fiscal year are as follows : 

ASTKOXOMlt AL WORK. 

The only astronomical work done during the year at the SooObservfttory were 
latitude and azimuth observations made at various times by Assistant Engim 
K. Haskell for the purpose of obtaining data in regard to the movement of the 
This work has been much interrupted by cloudy weather and from the fact tl 
has so far been impossible to make azimuth observations at the observatory e 
during the winter months, as both the large theodolites are in the field durin 
summer season where they are used in measuring the angles of the trianguli 
Observations for astronomical azimuth have been made by Assistant £n^ 
Haskell at A Gargantna, and azimuth will be determined at several other pr 
stations as they are occupied during the progress of the work. Further descri 
of the astronomical work done will be found in the report of Assistant Engini 
£. Haskell, appended hereto, marked B. 

DESCRIPTION OF TRIANGULATION. 

Th^ trian^ulation is now sufficiently far advanced to permit an intelligent de 
tion to be given with the aid of Pis. I and II: 

Starting from the big primary pentagon Larke, Rankin Mountain, Laird, S 
Hill, Duke, the ** uorlliern connection" (PI. I) proceeds from the side A Lark< 
Rankin Mountain by a primary (iua4rilateral with A Iroquois to A Pennef; 
thence by primary quadrilateral Ir6quois, Pennefather, Havilland, Parisian; t 
by primary quadrilateral Havilland, Parisian, Crisp, Mamainse; thence by pr 
triangle, Crisp, Mamainse, Gargantua, the line between the two stations last i 
being one of the old Lake Survey lines at the east end of Lake Superior. Frc 
line A Havillnnd to A Parisian a pentagonal connection is made by means 
North Sandy, A East Base, and A VVest Base with the primary Batchewana bai 
to be measured. From stations Parisian, North Sandy, and Mamainse a seco 
quadrilateral locates A Whitefish, and from stations WhiteHsh and Parisian ai 
secondary quadrilateral locates stations Robbins and Salt Point. Intermediate 
stations " for the control of hydrography and topography are located along the f 
of Whitefish Bay by intersection from three or more of the main stations. The 
of measuring the augles of the northern connection is now in progress. 

Going back once more to the line A Larke to A Rankin Mountain of the big pr 
pentagon, a secondary connection (PI. II) is made with the Soo base, measai 
1892. All the angles of this connection were measured during the previous fiscal 

From the line A Laird to A Salters Hill of the same pentagon springs th 
ondary system known as the detour connection (Pis. I and II). This starts wi 
pentagon Walters Hill, Laird, 19 Hay Lake, 59 Neebish, Ross; thence by pen 
Salters Hill, Ross, Winter Point, Rocky Point, Pointe aux Frfines; thence hy 
ri lateral Salters Hill, Pointe aux Fr^nes, Raber, Fort St. Joe, and thence by] 
gon Salters Hill, Fort St. Joe, Bacon, Drummond, Detonr. From stations I 
Drummond, and Detour connection is made with the present Detour Light-Hoai 
thence with the old Detour Light-House which was included in the old trial 
tion of the Straits of Mackinac. From stations Detour and Drummond conn* 
is also made with Spectacle Reef Li^ht-House. These two light-houses wil 
be read in from some of the stations m the Mackinac connection. Sufficient 
stations" to control hydrography and topography are located along the 
of the river by intersection from three or more oi the main stations. The ant 
the big pentagon and of the Detour connection were measured daring the 
year, but the system will have to be extended far enough to the eastward U 
trol the entire hydrography of Potogannissing Bay between Drummond ai 
Joseph Islands. 

The Mackinac connection will probably start from the side A Duke to A ^ 

Hiil, of the big pentagon, and connect with the old Mackinac base by a sei 

primary quadrilaterals and pentagons as shown in PI. I. Additional reronnoit 

however, may show that a more economical connection can be made from ti 

Diary line A Duke to A Iroquois. 'VUi^s xo<ic^vi\\o\\«t\Tk,\|^ mill be done at onoe, a 
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itiitions of this counection will probably bo erected early in the coming fiscal 
auil the nugles will be iiieaenreil if the weather permits. 

B river improvement tertiary triaugulation (PI. li) starts from the secondary 
^ Iroquois to A South Gros Cap, proceeds thence downstream to Little Rapids, 
9 it branches, one branch going down the old channel via Lake George and 
) Mud Lake to the secondary line A Winter Point to A Rocky Point, wnere it 
I the other branch, Avhich goes from Little Rapids down Hay Lake and the West 
sh. The two branches are also united by a small chain of triangles through 
iddleNeebish, and at Round Island Light-House, A L^» A I^» A 19 Hay Lake Q 
ebish, and Lake George Lif;ht, the system is tied in by intersections from pri- 
and secondary stations. This tertiary system has now been completed, having 
executed from time to time from 1879 to date, as the necessities of the river 
»vemeut demanded. 

TLANMNCi TRIANOULATIOX AND BUILDING STATIONS. 

•ing the liscal year prior to October 1, 1894, Assistant Engineer Glen E. Baleh 
ri gaged in building stations and planning that part of the Detour counection of 
isngulatiou which served to connect the river improvement tertiary triaugula- 
"ith the primary system, this work being done in connection with the ^'20 and 
t channeV' improvement. After the appropriation for the survey of the North- 
d Northwestern Lakes became available Mr. Balch planned and built the rest 
Detour connection, extending it as far south as Detour and as far east as Har- 
tand, erecting enough tertiary or flag stations to control the hydrography and 
aphy of the river from Mud Lake to Detour and Harbor Island. These ter- 
it^tions were all to be locat(>d by intersection from three or more of the 
'y or secondary stations, and were not as a rule to be occupied by an instru- 

Ihe targeto on these 'intersection '^ stations, consisting of a peeled pole to 
& flag was attached, have given them the name of '' flag stations.*' The sec- 

system, as far south as Kocky Point, was planned last year by Assistant 
^r E. E. Haskell (see p. 34C)4, Report of the Chief of Engineers for 1894). 
Bocky Point the planning was done by Assistant Engineer (Ueu E. Balch, 
^ the stations of the system were erected by him. 

'1 y before navigation opened for the seasou of 1895 Mr. Balch's party began 
* cation of the 100- foot station Crisp, completing it early in May. Since then 
^■r'ty has erected all of the remaining primary, secondary, and tertiary stations 

northern connection of the triangulation in and adjacent to Whitefish Ray, 
^^seption of A West base, the erection of this station being necessarily delayed 

> sight line is out along the proposed Batchewana base and the requisite 
«Df the station can be determined. At the close of the fiscal year the cutting 

line was making good progress. 
X, during the fiscal year, Mr. Balch has erected 6 primary, 13 secondary, and 59 
V stations, and has placed targets on the greater number of them. For details 
Cling this work see Mr. Balch's report appended hereto, marked A. 
E^r tne appropriation for the ''20 and 21 foot channel,'' Assistant Engineer 
1 Ripley completed the planning of the tertiary triangulation of the river 
^oint Iroquois to Mud Lake and built the necessary additional stations, the 
^one dnring the fiscal year consisting of a connection between the triangula- 
>ti the head and that at the foot of Hay Lake, and a connection betAveen the 
Illation at the West Neebish and that at Sailors Encampment via the second- 
xe A Winter Point to A Rock^- Point. In addition, a number of old stations 
lad disappeared were reestablished. Mr. Ripley's report is appended, marked 
L reference is made thereto for details. 

MRASlRINi; ANGLES. 

parties have been engaged in measuring angles during the fiscal year. Until 
>er 1 the work was confined to the connection between the river improvement 
ry triangulation and the primary sj'stem, being done in connection with the 
»vement of the ''20 and 21 foot channel." Subsequently the triangulation was 
ded down the river, and all the angles of the Detour connection and of the big 
iry ncntagou Larke, Rankin Mountain, Laird, Salters Hill, Duke, were meas- 
by the close of the season of 1894. 

the opening of navigation in 1895 the two angle measuring parties again took 
ild, tnis time beginning work at the northern end of the *' northern connection," 
i)ject being to dispose of the long lines of the triangulation there early in the 
Q, when there was thegreaterprobabiJity of favorable weather, working down 

> shorter lines as the Avoather became Jess fjivorable. It has proven impracti- 
even with the poAverful telescopes attached to our two large tlieodolites to see 
tB, under the most favorable conditions, much over 20 miles away. Over long 
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lines, therefore^ in place of targets it is necessary to nse heliotropes, instnimentB 
which by means of a mirror reflect sunlight in the direction in which they are 
pointed. This, of course, restricts the measuring of angles between these long lines 
not only to such tiroes as the atmosphere is clear, that is, when there is good "seein;,^ 
but also to times when the sun issnintng. These favorable conditions occur for Bucli 
a small percentage of the time as to cause this work to go very slowly. 

In addition, with these long lines, there is always some good weather nsed np in 
getting the heliotropes correctly pointed. Every station to be read to must have a 
heliotrope placed upon it and properly centered, and men must be kept at these sta- 
tions to flash sunlight in the proper directions. In the unsettled country aiouztbe 
shores of Lake Superior two, three, and even four men are needed at some of tbe 
stations for this purpose, and this, of course, j^reatly increases the cost of the work. 

All things considered, therefore, I believe it to be the best practice to avoid iiMDg 
any lines longer than 20 miles whenever it be possible to do so. In the *' northern 
connection," however, the length of the old line A Gargantua to A Mamainse, to 
which connection had to be made, has necessitated the nse of some '^heliotrope' 
lines, but the triangulation has been so planned as to make them as few as possible 

There was considerable uncertainty also in this work as to the possibility of seeing 
across the line A Crisp to A Gargantua under any conditions (see PI. I). The two 
stations are over 60 miles apart. At A Crisp the ground is 279 feet and at A Gar- 
gantua 411 feet above the lake. On account of the curvature of the earth, a straig^^ 
line connecting the two points would pass under the water for a considerable part oi 
its length. From the top of an observing station 100 feet high at A Crisp, astraig^^^ 
line to A Gargantua would still pass under the water. Even with the ordina^^ 
refraction conditions of the atmosphere, which cause a bending in lines of sight f^^^ 
apparently ''lift up" distant objects, the curvature of the earth was still suflBci^^* 
to prevent the two stations from being intervisible. The only other way to oonra^* 
with the old triangulation was by a series of stations a long distance back from ^^^ 
shore in the Canadian wilderness east of Lake Superior, where the cost of the w^^"^ 
would have been almost prohibitory. It was known, however, that the refracti*^^ 
often becomes excessive, especially in the Lake Saperior region, and a sufBci^*'^ 
investigation of the subject was made (see pp. 3403, 3404 of the Annual Report ^ 
the Chief of Engineers for 1894) to warrant the belief that at times, especially in ^ 
spring, the refraction would become sufficiently great to apparently lift the ^ 
stations ap and permit them to be seen from each other. It was determined, th^ 
fore, to build a station 100 feet high at A Crisp, and, at the beginning of theset^^ 
of 1895, to occupy both it and A Gargantua, and wait a reasonable length of tS 



for the good "seeing,'' the sunlight, and the excessive refraction, which wero 
needed to make this long line possible. 

Our efforts were completely successful. By June 6 the line had been seen across^ 
ficiently to measure all the angles depending upon it, and the angle-measuring par^^ 
were thereafter employed in other directions. The credit for the suggestion of t; ^ 
connection with the old triangulation belongs entirt^ly to AssiHtant Engineer £ 
Haskell. The vertical angles at stations Crisp and Gargantua were botn measu 
and the heights of the stations determined bylines of levels from the lake. T 
work will enable the coefficient of refraction to be computed for the atmosphe^ 
conditions under which the line was measured and will be of great assistance 
planning future work of this character. 

During the fiscal year the angle-measuring party under Assistant Engineer £. 
Haskell occupied the following stations : Larke, Rankin Mountain, Laird, Walters H^ 
Duke, 19 Hay Lake, Detour, Burnt Point, Gargantua, and Mamainse. For details c< 
ceming the work reference is made to Mr. Haskell's report appended hereto, marked 

During the fiscal year the angle-measuring party under Assistant Engineer Thorn. 
Russell occupied the following stations: 19 Hay Lake, 59 Neebish, Ross, Win 
Point, Rocky Point, Pointe aux Frenes, Raber, P'ort St. Joe, Bacon, Drummond, 2 
208, 211, 218, 253, and Crisp. For details concerning the work reference is maAe 
Mr. Russell's report appended hereto, marked C. 

In addition, the following stations in the *• Detour connection" were occnpied hy 
Assistant Engineer Glen E. Balch: Harbor Island, Detour Light-House, 217, 231,25^ 
and 277. (See appended report. A.) 

The party under Assistant £^gineer Joseph Ripley, in connection with the **20 
and 21 foot channel" improvement, measured all the angles necessary to complete 
the river improvement tertiary triangulation and to reestablish some old stations 
that had disappeared. This involved the occupation for angle-measuring purposes 
of about 50 tertiary stations. (See Mr. Ripley's report appended, markea F.) This 
work having been done in connection with the supervision of dredging operations 
has involved practically no increased cost to the Government. An interesting de- 
scription of the entire river improvement tertiary triangulation is given in Mr. Rip- 
ley's report. Attention is invited to the fact that the base lines of this triangulation 
were among the first to be measured with long steel tapes. 
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: dnrinff the fiscal year has been much delayed by smoke, bnt in all 8 
I secondary, and about 60 tertiary stations have been occupied. The 
between primary and secondary triangulation on this survey has so far 
al. The secondary angles have been measured with the same care as the 
The distinction is made for convenience, in order to separate the main 
lin of triangles connecting Lake Superior with the Straits of Mackinac 
[angulation used to control the survey of the river. 

method has been used to measure primary and secondary angles as was 
I the preceding fiscal year, and reference to Mr. Haskell's and Mr. Rus- 
ts (B and C) will show that, with the high-j^rade instruments used, the 
IS good, if not better, with five positions of the circle taken when con- 
favorable for seeing as when more positions of the circle are used and 
onditions not so much regarded. The targets used in this work are cer- 
iportant factor in the result. They are phaseless, and g:reatcareis taken 
r them. They are shown in PI. Ill, and are fully described in Mr. Has- 
;, B. The " flag-station " target shown in the plate illustrates the type now 
le stations in Whitefish Bay that are to be located by intersection. As 
:e from 10 to 20 miles in distance from the stations from which they are 
d, something better is needed than the fia^s on peeled poles which were 
rets for similar stations with the shorter lines of the Detour connection, 
btions are located without being occupied^ no tripod need be used over 
he target can be set directly over the sta'tion mark if desired. The iri- 
great convenience, however, for many purposes, particularly if the sta- 
i have to be used during the winter, and as it costs very little to erect 
the target is being set, thev have generally been put in. The pin wheel 
le target is made of tin and sparkles when the sun is shining, the object 
rmit the station to be "picked np'' and identified by the observer, who 
read the angles to the target. Some of these pin wheels, however, have 
red themselves ofi' their supports, and it is doubtful if they will last 
1 to be of much use. 

)d of locating tertiary or *' flag" stations by intersection without ocoupy- 
believe, in general, to be a good one. Time is saved in the field, and, as 
!iter location is obtained. In order to avoid excessive computations, how- 
ree stations ft'om which any flag station is located should, with the flag 
n two well-proportioned adjacent triangles, as Mr. Haskell recommends, 
I most cases it would probably be more economical to occupy enough 
stations for this purpose than to make the extra computations. 
le progress of the angle measuring of the northern connection, Assistant 
laskeU and Russell will utilize the time, when conditions are unfavorable 
lation, in surveying the shore line and in making hydrographic surveys 
/ion of Whitefish Bay that is adjacent to the station they may be occupy- 
Lme. It is hoped that enough of this work can be done to greatly reduce 
lal field work necessary to permit the publication of the proposed new 
litefish Bay — Mr. Haskell has already made a complete hydrographic sur- 
antua Harbor — an excellent natural harbor of refuge on the east coast of 
ior; and Mr. Russell has obtained the topography adjacent to A Crisp, 
th the shore line for a couple of miles in the vicinity. 

MAGNETIC OBSERVATIONS. 

lite-magnetometer and a dip circle having been obtained from the 
ipot at Willets Point, I observed for magnetic declination at two points 
s. Marie, rejecting one point on account of local attraction. Since then 
. has observed for declination at Gargantua (see his report, B), and Mr. 
Crisp (see his report, C). Observations for declination will be made 
season in the vicinity of most of the stations occupied, and will be 
• Sanlt Ste. Marie after the parties return from the held. Ultimately 
B for magnetic intensity and dip will also be made. 

TOPOGRAPHY. 

party has been engaced in topographical work during the fiscal year, 
however, is larger than either of tne two parties previously employed, 
n organized difierently. As a result, this work is progressing somewhat 
with the two old parties, and it is costing less per square mile covered, 
ore detail is obtained, particularly along the shore of the river. A large 
3f the instrumental work is now done by the recorders, of whom during 
>f 1894 there were two and during the season of 1895 three. 
Engineer H. Von Schon is in charoje of this work. His party began 
in ^ptember, 1894, as soon as the appropriation for the survey of the 



I 
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Northern and North wostern LakeH became available, and worked nntil Octob 
Avhen the party was directed to obtain the topography for the resurvey of 
Lake, under a special allotment from the appropriation for improving Hay I 
Channel. This work was completed at the close of the season of 1894. and at 
beginning of the season of 1895 the regular topographical work of the Lake Su; 
was resumed. By the close of the fiscal year lOOf 8<iaare miles had been surve 
which, with the work done during the preceding fiscal year, completed the i 
shown on the progress mnp (PI. 1). Mr. Yon Schou's report is appended, marke 
and reference is made thereto for details. 

Attention is especially invited to the appendix to Mr. Von Schon's report, w 
gives such additional data concerning photosurveying or photogrammetry as 
von Schon has been able to collect during the fiscal year. Mr. Von Schon has b 
photogrammeter made at his own expense, and has made some practical tests o 
method, which show very clearly that it can often be used to advantage. 

Now that the topop^aphical Avork is being done where use can be made oi 
completed tri angulation, the piano tables are noticeably more used. At the i 
time the transit can not ])roH tably be dispensed with ; ana although each instnu 
has its advantages and its disadvantages, 1 bey supplement each other to sac 
extent as to materially reduce the cost of the work from what it would be 
either used alone. 

To execute high-grade topography most economically a large Instrumental o 
must be available, so that ea(£ particular character of countrv can be surveyed 
the most suitable intrnment. I believe that no topographical organization cov( 
any considerable area should be without a photogrammeter in addition to the n 
sary plane tables, transits, levels, and reconnaissance instruments. 

HYDROGRAPHY. 

In connection with the improvement of the **20 and 21 foot channel,*' a h: 
graphic survey of the river was begun during the winter of 1893-94, and the re 
then accomplished are described on pages 2263, 2264 of the Report of the Chief of 1 
ueers for 1894. Owing to poor ice and lack of sufficient time to procure addit 
ice-boring machines, only about 13 square miles of general hydrographic work 
completed. For greater convenience in administration, the Lake Survey orga 
tion was charged with the further prosecution of this work, and early in the 
year five additional ice-boring machines were purchased, making a total of eight 
machines available for use. These machines are similar in design to those desc 
on pages 2963, 2964 of the Annual Report of the Chief of Engineers for 1893. I 
submitted herewith, shows one of these machines in use. 

Heretofore, for sounding through the ice, poles had generally been used up 
depth of 25 or 30 feet. 1? or' deeper water the ordinary lead line was used, I 
attached to a reel which was supported by a light sled. *^The lead line gives app: 
mate results at best, its length is frequently changing, and its thickness en 
it to be carried downstream an appreciable distance when there is any cun 
The sounding pole gives very accurate results, but its use is confined to comp 
tively shallow water, and it is difficult to handle. When using it, the leads 
becomes covered with water, and during freezing weather this renders the v 
very severe. 

As the general hydrographic survey was to cover the entire river it was desir 
to avoid changing sounding apparatus when passing from shallow to deep water 
the reverse, and to get some contrivance which would answer for all depths li 
to be encountered and which would be as accurate as the sounding pole. 

Assistant Engineers Joseph Ripley and E. E. Haskell devoted considerable at 
tion to this problem and finally devised a sounding reel which fulfilled all of 
required conditions. Eight of these reels were constructed by Carpenter Edv 
Lambert, one of them being shown in PI. VI. The reel consists of a wooden w 
with a brass plate and wooden guards extending around its circumference, 
wheel is mounted on a sled and is turned by a crank; its circumference is n 
exactly 10 feet. Around the wlieel extends sufficient length of No. 18 plow-i 
wire, to which is attached a 7-pound lead. Feet and tenths, up to 10 feet, 
marked on a dial on the side of the wheel around it>s rim. A friction indicate 
pointer extends from the hub of the wheel to its circumference, and can be set at 
giv^en mark on the dial, retaining its position as the wheel is turned either to l( 
or raise the lead. In operation the reel is pushed to a hole that has just been i 
by the ice-boring machine, and the lead is lowered until its lower surface just ton 
the water. The friction indicator is then set at the proper position on one sit 
the other of the zero of the dial, to allow for the water-gauge reading at the 1 
The lead is then lowered rapidly to the bottom, full turns of the wheel are com 
and fractions of turns are read on the dial at the indicator. As proper allo^ 
hn8 already been made for the*. wi\teT-<;avige reading, the soundings taken are J 
maticiilly corrected to the p\av\e of roVeY^i\\v:» vxxvCi t^i\\\\x^ x^.^ ixixNXy&T T«daction 
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A number of tests of the reels have been made by comparing the soundings 

obtained by them with those obtained by sounding poles, and the readings of the 

two bave been found to be practically the same. For deep soundings the reels give 

results far better than do the lead lines. Changes in length of the steel wire make 

no cliU'erence in the result as long as the circumference of the wheel remains 10 feet. 

The lead being heavy and the steel wire that carries it presenting bnt little surface 

to tlxe water, no practical trouble has been experienced with currents. These 

reela undoubtedly afford the best and most rapid method of taking deep soundings, 

ftltlioxigh for shallow' water, 12 feet or less^ short sounding poles can be used more 

jypi<ily. For the varying thicknesses of ice and depths of water met with in St. 

Marys RiA'er the reels and ice-boring machines are well matched. With thin ice 

^'^ cleejp water the boring machines can make more rapid progress than the reels, 

"'''liil^ with thick ice and shallow water the reverse is the case. 

'Pile general plan of the survey was to divide the river into areas, each area having 

^^ ^'^s axis the sailing line generally used by vessels, or a line very close to it. Each 

?^^ was then sounded along a series of cross sections at right angles to its axis and 

^^p ^«et apart. The soundings were taken on every cross section to 1 ,000 feet on either 

**^^ «f the axis, and on every alternate cross section the soundings were extended 

^ ^^l«ee to the shore as the thickness of the ice would permit. Where the river was 

|.j*''^*'^w every cross section was sounded to the shore, and where the water was less 

jl^^^> 30 feet in depth intermediate cross sections were sounded. On each sounding 

1^^^; soundings were taken every 50 feet. A good idea of the plan of sounding can 

q£> ^ ad from Fl. IV, which shows the sounding lines, etc., for a characteristic portion 

^e river. 



^^^^^^fore any area could be sounded it had to be staked out, sufficient stakes being 
Q^^J^en on it to mark the various sounding lines. In order to locate these stakes 
e^^^ectly the angles which had to be turned off from the triangulation stations for 
Xl,^-^ stake had to be computed in advance. The stakes were so placed as to be in 
f^^^^s parallel to the axis of the area and some even nmltiple of a thousand feet 
x^^^-ant therefrom. The distance between any two stakes on the same sounding line 
"tj^^ therefore an even multiple of the distance between soundings, and every stake 
t;K^-^s served as a check for distance when soundings were being taken. At least 
Xj^^«e stakes were located on each sounding line, so that a range could always be 



^^^. After the stakes for a given area had been set by turning off the previously 
>^^^puted angles IVom the triangulation stations, a final check of the accuracy of the 
^ ^^TK could be obtained by seeing whether the stakes were ranged in straight lines 
^^>allel to the axis of the area and also along the various sounding lines at right 

^cles thereto. 

_. Xn addition to the general hydrographic system, critical portions of the sailing 

*^»nnel have been sounded very minutely from time to time for the proper control 

'^^ dredging ox>erations. Ah these localities were so well known no lurtner special 

^Qvelopment of them was made except where necessary for the current estimates, 

^tc., for river-improvement purposes. 

The hydrograpnic work was in charge of Assistant Engineer Joseph Ripley. It 
^as decided to put three parties in the field, and Assistant Engineers Benno Rohnert 
And C. Y. Dixon and Inspector L. P. Morrison were placed in immediate charge of 
these field parties. Mr. Kipley's report is appended hereto, marked F, and attention 
is invited for details to it and to the reports of Messrs. Rohnert, Dixon, and Morri- 
son, attached thereto. The field parties aggregated about sixty men and were at 
^ork during the fiscal year for about two months and a half. During this time the 
hydrography of the river was obtained in all channels from Point Iroquois to 8weets 
Point, about 4 miles above Detour, except at a few places where the current pre- 
vented the ice from forming, and the hydrography necessary for the resurvey of Hay 
Lake was also obtained. In all, 176 square miles were covered at a cost per square 
mile for field work of $60.85, the computations costing an additional $3.82 per square 
mile and the platting $4.36 per square mile. One hundred and thirty-five thousand 
seven hundred and sixty-seven soundings were taken at a cost of about 6 cents per 
sounding. In addition, 39,813 soundings were taken for ''estimate'' surveys in con- 
nection with the contracts, etc., for deepening the channel. Great credit is due the 
chiefs of the field parties for the amount of work, accomplished during the short 
period that the ice was in good condition. 

Hydrographic surveys have been made during the winter for a good many years 
in connection with the improvement of St. Marys River, and opportunity has thus 
been offered to steadily improve the appliances used. Assistant Engineer Joseph 
Ripley has been associated with this work from the start, and is deserving of great 
credit for the improvements that have been adopted at various times. The method 
is now so precise that at any future time, provided a sufficient number of the tri- 
angulation stations could be recovered, the survey could be repeated and every one 
of the 135,000 foundings taken last winter could be relocated within a couple of feet. 
The opportanities thus offered for following changes in the river bed are apparent. 
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The hydrography taken through the ice is to the ordinary hydrography taken 
boats as precision is to approximation. 

The cost of the hydrography is not high when the character of the comn 
through the river is considered. It might be possible to obtain the hydrograpl 
less cost when navigation is open, in connection with the topographical worl 
platting all buoys directly by means of the plane table, but the work could n( 
done BO accnratelv nor could the soundings be so uniformly distributed. 

In comparing this work with similar work executed during the season of na 
tion it must be borne in mind that stormy weather causes very little delay di 
the winter, while at other times it makes the water too rough to permit aoci 
sounding, and much time is lost on this account. In addition, the rectangnlai 
tern of sounding lines used very greatly facilitates the platting. A '^ dummy'' i 
can be prepared, ruled to scale in accordance with the sounding scheme in recta 
50 by 500 feet. By fastening a piece of tracing cloth over this "dummy' 
platting of the soundings becomes little more than the copying of them on the 
mg from the notebooks. Two men platting can nearly keep abreast of the field 
of sixty men, and three men platting could easily keep up. This is an important 
especially when accurate plats are wanted quickly. 

Some of the places in the river where the ice did not form have since been sun 
from boats. £! very care was taken, but the results, although the best that c; 
had, can not be compared with what could easily have been accomplished ha 
formed over these places. The hydrop^raphy thus far obtained in tiiis manne 
been in the vicinity of Sault Ste. Mane, and was necessary in order that the c 
reach covered by chart No. 3 of the adopted series could be completed. 

OFFICE WORK. 

9 

In the office an adjustment of the big primary pentagon and of the Detour oo 
tion was made, and the geodetic positions of the various stations were oomp 
The river improvement tertiary triangnlation was a^usted to the main system 
geodetic positions of all tertiary ana fla^ stations were computed. The resu 
this work will be found in the tables submitted with the report of Assistant Eng 
E. E. Haskell, appended hereto, marked B. The adjustment of the main trian 
tion was made in the same manner as last year (see p. 3327, Annual Rex>ort of the 
of Engineers for 1894). Where five stations formed a pentagon with one line mil 
however, a pentagonal adjustment was made, as the result was thought to be i 
what better, and the time required differed but little from what would have 
needed to make an adjustment of the two overlapping quadrilaterals into whic 
pentagon could have been divided. 

The method of adjusting the river improvement tertiary triangnlation to the 
system is described in the appended report of Assistant Engineer Thomas Ru 
marked D, and attention is invited thereto for details. 

The river improvement tertiary triangulation was all reduced, and coordinai 
the stations were computed referring them to rectangular axes passing throu 
19, Sanlt Ste. Marie. One of these axes was the astronomical meridian at A 1^ 
otlier of course being at right angles thereto. The flag stations from Mud 
southward were also coordinated in a similar manner with reference to rectauj 
axes passing through A Winter Point, the geodetic meridian being one of these 
This work was done to facilitate the computations of azimuths from the triangul 
stations to the various stakes to be driven in the ice for the hydrographic work. *] 
rectangular coordinates are given in tables attached to the report of Assistant ] 
neer Joseph Ripley, appended, marked F, and in the same report will be found C€ 
line equations and coordinates of certain of the stakes pertaining to the varioi 
areas, referred to the same axes, together with the elevation of the jplane of : 
enee of these areas above mean tide at New York. This information is sufficie 
permit any of the soundings which have been taken to bo relocated at any f 
time. 

Considerable drafting was done in the office during the winter. This covere 
platting of most of the soundings taken and the prcpartation of the record s 
of the survey. These latter were entirely completed for the reach covered by ' 
No. 3 of the new series, and were duly submitted to enable the chart to be pre] 
for publication. A description of the drafting done will be found in the rep< 
Assistant Engineer H. von Schon, appended, marked E. 

PROPOSED WORK. 

All field work for chart No. 3 has now been completed and mapped and the • 

is in the hands of the draftsman. Considerable process has been made on • 

No. 2, and it is probable that all the field work for it will be completed b; 

cJose of the season of 1885. By the end oi \Ai<i fkft«t«A. -sew: t\v^ greater part of the 

tional data, needed for chart ^o. \ \v\\\ aVao T^ToXi^AA^ \i^ ^\i\««aa^. 
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If the weather should prove at all favorable, there would be uo trouble in measur- 

ing all the angles of the triangulatiou duriug the next fiscal year. So fi^r this 

BettBoiif however, there has been very little raiu, and for the greater part of the time 

the atmosphere has been filled with smoke, often rendering it impossible to see over 

^eatcr distances than 5 or 10 miles. It has only been possible, therefore, to meas- 

are angles during and just following a northwest wind. This wind, blowing from an 

ansettled region, is not laden with smoke as are the winds from other directions. 

riiis state oi afiairs is likely to continue until we have more or less rain. Every bit 

of good weather, however, will be used, and an effort will be made co use liehts on 

the difierent stations so that the work can be prosecuted by night as well as oy day 

w-Jtien conditions are favorable. 

Sboald the angle measuring be completed in time, work will probably be begun 

flia.]ciii^ preparations for the measurement of the Batchewana and Mackinac bases. 

It 'woula be very desirable to have discharge observations of the river made, but 

til 18 'i^oiild probably be done best in connection with the improvement of the river. 

Everything is now in good running order and the work is being pushed aB rapidly 

a« possible. 

CONTRACTS, EXPENDITURES, ETC, 

TIio following contracts have been in force during the fiscal year: 

<»/■ contracts in force during fiscal year ending June SO, 1895-^Sarvey of Northern 

and Karthwe-etern Lakes,. 1895, 



ame of contractor. 





Remark;*. 



►'^w^ Hotton Meatsandice « Aug. 25, 1894 ; CIohmI Doc, 1894. 

p -m=- — l«.«aer Bros Groceriea ' do Closed Jan., 1^95. 

J "^■^-CJlmrch &Co : Hardware and ahip chandlery...' do ' Closed Mar., 1895. 

Ti^* ^"^eatt Lumber ' do ; Closed. 

J S S*^*»mond &. Backus Co ' Stationery i May 10, 1895 In force. 

^^^*^w Hotton 



'barter Bros... 



I May 10,1895 

Lumber .'. do 

Meate ] do 

Vegetables ' do 

Groceries ' do 

Hardware and ship ibandlery . . . ' do 



Do. 
Do. 
Do. 
Do. 
Do. 



^^ following statement shows, approximately, the exi>enditures during the fiscal 
"i^nd the work to which they pertain : 

^^^^tiruent $21,000.00 

jj» ■ 

^^i^ditures (estimated) : 

-A-atronomical work ' 34. 50 

planning triangulatiou and building stations • 3, 300. 00 

J^^asuring angles 5, 200. 00 

^^opography 3,300.00 

Ofificework 3,000.00 

Contingencies, etc 500. 00 

Total 15,334.50 

QRNEUAL SURVEYS Ol* 20 AND 21 FOOT CHANNEL. 

.^^ ""^^i^ following statement shows, approximately, the expenditures: 

Xt^^*^ing triangulatiou and building stations $850.31 

l~j ^,^f*^^ring angles 2, 353. 31 

Ofi^^-ography 12,863.57 

O^L^^ work 971.29 

i«igencies, etc 3, 076. 67 

Total : 20,115.15 

RESURVEY OF HAY LAKE. 

i following contract has been in force during the fiscal year: 




«iin6 of contractor. 



For— 



Entered 
into — 



Hemarks. 



'- ^weatt , Coustructing quarters boat .V'iaLWs ^A'^'iR>\'Vis.\ss«fc. 
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The foUowing statement shows^ approximately, the expenditnres: 

Topography $1,451 

Hydrography 1,89^ _ 

Office work 2, 21^ 

Contingencies, etc 




Total 6,U'3' _ 

ESTIMATE. 

For the completion of work on the resurvey of St. Marys River and for the pT~ 
cution of the work necessary to obtain the reqnisit'O additional data for the prop«=^ 
new chart of WhiteHsh Bay $40,000 can be profitably expended during the & 
year ending June 30, 1897. This does not include the aniountM needed for en 
purposes elsewhere on the lakes. It would be advisable for the amount apprc^ 

atcd to be available until expended, as is the case with the present appropriatioKn 

this would prevent the work from having to stop in the best part of the seasoxzm ,^ 
was often the case formerly, and wonld permit the survey to be conducted in -^^ 
most economical manner. 

The work already done has snown that very considerable natural and artitf%«:^i| 
changes have taken place in St. Mark's River and its shores during the forty and xik.<c3i\ 
years that have elapsed since the original survey was made. The charts based on 
this original survey have become inadequate for the present commerce of the ri^v«f. 
The ships using this great waterway have increased in number, size, and drm^^ 
Where 100,000 tons of freight passed through the river in 1855, over 13,000^000 ti4^2is 
passed in 1894, and the improvements now nearly completed will soon permit a dx-a/j^ 
of 20 feet to be carried between Lakes Huron and Superior. With a commerce of 
such magnitude, St. Marys River and Whit-efish Bay should be surveyed with the 
greatest accuracy and detail, and no reconnaissance nor compilation of information of 
uncertain accuracy should be resorted to. The amount of the estimate ($40,000) ib 
small in comparison to the acfvantages which wonld result by the early publication 
of new charts showing the channels to be run and the dangers to be aVoided in the 
diOicuIt navigation of this portion of the greatest commercial waterway of the 
world. 

In conclusion, I desire to express my appreciation of the services rendered by all 
employed on the survey during the fiscal year, and particularly by Messrs. Ripley, 
Haskell, Russell, Von Schon, Rohuert, Dixon, Balcb, and Morrison, who have been in 
charge of the various portions of the work. Once more, I must express my appre- 
ciation of the mnny courtesies received from the engineers and others employed npon 
river and harbor works in this vicinity, and must again acknowledge my indebt- 
edness to Assistant Engineer £. S. Wheeler for valuable suggestions and advice. 
Veiy respectfully, your obedient servant, 

Charles S. Rich^, 
First Lieut., Corps of Engineers, U. S. J- 

Col. O. M. POE, 

Corps of Engineers, U. S, A . 



a.— report of mr. glen k. balch, assistant engineer. 

United States Engineer Office, 
Sault Ste. MaHe, Mich., June 30, 1895, 

Sir: I have the honor to submit the following report of my work for the fiscal 
year ending June 30, 1895 : 

At the beginning of the year I was in the field with a construction pnrty building 
the 48-foot station, Peunefather, and the 30-foot station. Laird, Ontario. 

Upon finishing these stations my party was disbanded and I was employed at 

general office work until August 21, wnen a small tu^, the Antelope, with accommo- 
ations for a crew of six men, was assigned to me with instructions to proceed on 
the building of the stations already located on the secondary system, extending 
from Station 19, Hay Lake, down to head of Mud Lake, and to locate and build 
whatever other stations might be needed to make a quadrilateral system whion 
would connect Detour Light with the primary system. Also to locate and build nag 
stations for a tertiary system over this same area, which might be read in from thiee 
or more of the secondary or primary stations. 

This work I completed between August 21 and November 13, locating and building 
12 secondary stations and 44 tertiary stations. During this time our tug moved the 
topographical party twice and one of the observing parties four times; also carried 
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pplies from Sanlt Ste. Marie, Mioh., to one or more of the parties weekly, taking 
o and aonietimes three days out of every week for this work. 
At nearly all of these stations the geodetic point is a hole one-half inch in dianie- 
r, drilled in a stone with the letters " U. S." cut near it. A secondary station in 
»8t cases had the usual cut stone 2 feet long and 6 inches square at the top, iucreas- 

f somewhat in size at the bottom, 
beseareset in the ground with the top from 1 to 2 feet below the surface, depend- 
3 upon the nature of the soil, and a post set over them with nail in top for sur- 
i^e mark. In a few places the geodetic mark was cut in a large bowlder, as at Ross 
d Rocky Point, or as at Station Drummond in the solid rock. 
Ihe tertiary or intersection stations are designated by numbers, beginning with 
fe. 200 at the one on Two Tree Island, near head of Mud Lake, and from there num- 
Ti'ng downstream, using the odd numbers on the Michigan side and the even ones 
the Canadian side. 
The number of the station was cut in the tripod and also on the stone containing 
« geodetic mark. The stones at these stations were flat-top field stones picked up 
DDg the shore. 

The tripods at the tertiary stations were generally 6 feet high, set with top 4 feet 
love ground. Flags on peeled poles were put up over these tripods, and as Bome 
' the stations from which they were read to were v^ery distant, making it difficult 
r the observer to determine what ertation he was observing, a system of black and 
bite flags was used, enabling the observer to tell the station from the color of the 

A few of the tertiary stations were visible from only two of the occupied stations, 
that it was considered necessary to occupy such stations, and thus obtain the third 
gle of the triangle. 

There being some donbt as to whether the observing parties could finish the angle 
iding before the season closed, I was furnished with a Buff & Berger transit read- 
s' to 10 seconds and instructed to oconpy some of the smaller stations, keeping the 
z Antelope for the purpose. 

r occupied Station Harbor Island, four of the tertiary stations, and Detour Light- 
mse, making the connection between the new tower and the center (as near as I 
iild determine it ftom the foundation) of the old tower. 

On November 21 1 returned to Sanlt Ste. Marie with tug Antelope f which was then 
med over to Assistant Engineer H. von Schon. 
rhe cost of my work from July 1, 1894, to November 21, 1894, has been as follows : 

ainning triangulation and building stations under appropriations for 20 

ind 21 foot channel $835.99 

sinning triangulation and building stations under appropriations for 

lurvey of Northern and Northwestern Lakes 776. 52 

lading angles under appropriation for survey of Northern and North- 
ireetem Lakes 92. 27 

Total 1,704.78 

Prom November 21, 1894, till April 5, 1895, 1 was in the oflice at Sault Ste. Marie, 

ch., engaged upon the following work : 

Making a plat of the entire chain of triangulation, including primary, secondary, 

d tertiary systems, ftom the line Iroquois-Pennefather down to Detour, upon one 

eet to a scale of 1 : 60,000. 

Assisting in the computations of the adjustment of the season's triangulation and 

s computing of the geographical positions of the primary and secondary stations, 

s resiut of which is given in Table No. 2 of the report of Assistant Engineer £. £. 

iskell. 

[Computing geographical positions of the stations in the tertiary systems in West 

ebifih and &nid Lake and those in Lake George and East Neebish, located or relo- 

ted during 1894. The results of these are given in Table No. 4 of the report of 

sistant Engineer E. £. Haskell. 

ZJomputing geographical positrons of the lights between Sailors Encampment and 

»tour, and the intersection stations down to No. 213, the results of which are 

reo in the report of Assistant Engineer E. E. Haskell, Table Xo. 6. 

[ began field work in April with a party building a 112- foot station at Crisp Point, 

ch. Upon finishing this station we began on the Whitefish Bay work, the tug 

lAttr being turned over to us for this work, May 14. 

The plan followed in this work was to leave all but a boat's crew of my men with 

:amp outfit to build one of the larger stations, while with the rest of the men and 

3 tu^ I did the locating and the building of the tertiary or intersection stations, 

laming occasionally to inspect the work and move the party to another of the 

ger stations. 
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J In this way the party on shoro pnt up four primary stationB and one secom 
■ while the tug put in 15 intersection stations, repaired some of the stations put^^ 
1893, moved the shore party four times, carried a heliotrope party to Station 
land, and carried supplies to both of these parties from Sault Ste. Marie. 

Whenever I could do so I found the stations of the survey of 1867 and 186^ 
put our stations over the same points. All the data I had for finding the old sta 
was chart No. 1 of Lake Superior and a list of the stations with their latitude 
longitudes. 

I succeeded in finding the exact geodetic points of stations Foott, Goulais 
North Sandy, and Taquamenon Island, where stones were set. At Goulais 
South Sandy, and a point on the south shore of Batchewana Bay I found old posi 
a hole in top of each, at Rudder Head, an o]d stump with the remains of a pla~ 
around it, at North Parisian, the remains of a large station and the location 
tripod feet, consisting of three piles of stone in the form of a triangle with 1* 
sides, and at South Parisian, although the remains of the old timbers were foi 
could not locate the center with any certainty. 

My party is at present on Batchewana Island engaged in clearing a line bet^^^^eo 
35-foot station on the east end and a station on the west end, between whicB:^ it [ 
intended to measure a base line. The line is over comparatively low ground, ^^ith i 
few small rises of from 10 to 40 feet and some swamps which at this season of the 
year are very wet. It is about 5 miles between the stations and very thickly tim- 
bered. The tug Arthur was used for one week in setting targets, making the enHie 
round of Whitefish Bay, placing targets on 25 stations. 

The following is a description of the more important stations built during the past 
year : 

Station Pennefather, on a hill in the township of Pennefather, about 500 feet weat 
of the Goulais Bay road, and about 13 miles from Sault Ste. Marie, Ontario. The 
station is built of round timber and is 48 feet high. The geodetic point is a half- 
inch hole in the top of a cut stone 6 inches by 6 inches by 2 feet, set 2.14 feet heloir 
surface. Reference marks are crosses in neighboring bowlders, with letters ^'U. S.^ 
cut near crosses. The first is north 42f^ west, 49.61 feet; the second, soath 27P 
west, 33.70 feet; the third, south 52f^ east, 26.52 feet. 

Station Laird is in the township of Laird, Ontario, about 3 miles east of Lake 
George and 8 miles north of Port Finley . The station is on a hill of solid rock about 
one-half mile east of the road between Port Finley and Echo Bay, and one-half mile 
south of the house owned by a Mr. Rilley. Th& station is 30 feet high, and has for a 
geodetic point a cross cut in the solid rock. 

Station 19, Hay Lake, is one of the Hay Lake tertiary stations. It is on the west ^ 
shore of Hay Lake, and is in line with the point in Sugar Island opposite the npper i 
end of the dike in Middle Neebish and the point on Neebish Island opposite thoj 
lower end of the dike. Jj 

Station 59, Neebish, is identical with Buoy Station 59 of the tertiary system. It W 
on the east side of the largest of the islands in the upper end of Little Mud Lakf 
and is about 4 feet east of the front range target for the course from the East N<r 
bish Channel into Little Mud Lake. The station is 12 feet high. Geodetic poin^f 
a half-inch hole in a stone set about 15 inches below surface. 

Station Ross is on the hill back of Ross Hotel on St. Joseph Island. The si 
is built over a large bowlder in which are cut the letters ^* U. S.^' and a half-inch 
for a geodetic mark. 

Station Winter Point is on the extreme point of land which forms the noi 
limit between Mud Lake and Munuskong Bay, and is a few hundred feet south] 
of the light-keeper's house. The station has an 8-foot tripod with target ph 
above it. The usual cut stone is set with top 1 foot below surface. 

Station Rocky Point is on the point that forms the southern limit of Mum 
Bay. The station is within 20 feet of the beach and has a 6-foot tripod set 
bowlder in which is cut the geodetic mark (a half-inch hole) and the letters ''| 

Station Point aux Frdnos is on the cleared point on the Michi^n side of the^ 
end of Mud Lake and across a small bay from an old sawmill. Tlie station isj 
15 feet from shore and about 300 feet north of the end of the point. The si 
26 feet high with the usual cut stone set 1 foot below surface. 

Station Raber is that on the extreme end of a long narrow point about! 
below Raber Sawmill. The station consists of a 6-foot tripod with target w 
above it. The usual cut stone is set 6 inches below surface. ^ 

Station Fort St. Joe is in the west end of one of the walls of old Fort St.| 
on the southwest end of St. Joseph Island. The station is 18 feet high if 
usual cut stone set about 1 foot below surface. j 

Station Bacon is on an island in Potagannissing Bay that is known f 
Island or IsLind No. 10. The station is 24 feet high and is on the north of 
inland. The usual cut stone is set 6 inches below surface. J 

Station Detour is on the top of a\i\\\ a\io\x\> \ Ta\\«k vj^ftt of Pickands, | 
/Jo^a dock at Detour, Mioh., aud ia about %Wi fecV. %Qx>X\i oi >iXi^ ^msX ^\i^l 
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Tlie Biation has a tripod 38 feet high with a target platform above. The nsnal cot 
stone is set 22 inches below surface. 

Station Dmmmond is on the flat top of a limestone ridge on west side of Drnmmond 
IsUuid, abont a qnarter of a mile from shore and nearly opposite Detour. The sta- 
tion is 21 feet high and has for a geodetic mark a half-inch hole drilled in rock about 
X5 feet from the edge of the l^d^e, with letters ** U. S." cut near it.- 

Station Burnt Point, or No. 2^, is on the east side of a small hill on Whisky Point, 
on south side of St. Joseph Island aud west of Worlesley Bay. The station is 20 feet 
liigh and is on the side hill 300 or 400 feet from shore, at a point from which stations 
Detour, Drnmmond, and Bacon are visible. Geodetic point is a half-inch hole in a 
flat field stone, with letters " U. S.'' and No. 220 cut on it, set about 2 feet below 
surface. 

Station Harbor Island is on a hill on the west horn of Harbor Island, about half a 
mile north of Mr. Church's house, llie station is 29 feet high and the geodetic point 
is a half-inch hole in the top of a flat field stone, with letters ''U. S/' and No. 281 
oat on it, and set abont 18 inches below surface. 

S^tion Crisp is on a hill in abont the center of sec. 13, T. 50 N., R. 8 W., of Luce 
County, Mich., about 3 miles from life-saving station No. 10. The station is 112 feet 
liiffh, the geodetic point being the usual cut stone. 

Station Havilland is on the top of the highest hill between Goulais Ba^ and Batch- 

ewana Bay. It is about 2 miles north of Goulais Bay and about 4 miles south of 

SatcheWana Bay. The station has a tripod 22 feet high with heIiotroi>e platform 

Above it, and is set on the solid rock. The geodetic point is a hole drilled in the 

solid rock with the letters ''U. S." cut near it. 

Station North Sandy (1895) is on the south end of North Sandy Island, on the 
xidge near* the edge of the timber. The station is 28 feet high and has the usual cut 
atone set 2 feet below surface. 

Station North Sandy (1868) is on the top of a bluff on west edge of same island'. 
The old stone, with top 6 inches square and the letters ** U. S.'' and a lead center, 
was found 12 inches below surface. A 14-foot station was built over this stone. 

Station Sobbins is 20 feet from the edge of the bluff, on the west shore of White- 
fish Bay, about 3 miles south of the Sheldrake River. The station is about 30 feet 
liiffh and has for a geodetic point a half-inch hole in a flat field stone with letters 
"U. S." on it and set 2 feet below surface. 

Station Tequamenon is on the west side of Tequamenon Island. The station is 14 
feet high. The geodetic point is the old mark, a cross cut on a large bowlder. 

Station Emerson is on a sand bank at the south -side of the mouth of the Tequam- 
enon River. A stone is set there with a small tripod over it. 

North Parisian is on the north end of Parisian Island and is very close to where 
the old station was. Set a stone and a small tripod over it. 

Station Goulais Point (1868) is a small tripod placed over the old stone geodetic 
mark and is on the west side of the point of land that forms Goulais Bay, and is 
abont midway between the south end of Goulais Point and the bay back of Maple 
Island. The station is on the top of a bank about 20 feet from the beach. 

Station Rudder Head (1868) is on the point north of Maple Island and is supposed 
to be the old point. A stone is set there with a small tripod over it. 

Station Rudder Head (1895) is on a rock at the shore at the north end of Rudder 
Head Point. The geodetic point is a half-inch hole drilled in the rock aud the let- 
ters " U. S." out near it. 

Station South Shore is on a birch point on the south shore of Batchewana Bay and 

replaces an old survey post found there. Set a stone here with a small tripod over it. 

Station Rock is on the top of a solid rock point on the west side of a small bay at 

the southeast end of Batchewana Bay. Put up a small tripod over a half- inch hole 

drilled in the rock with the letters '' U. S." cut near it. 

Station East Bay is on the west side of a small island at the east end of Batche- 
wana Bay. Put a small tripod over a half- inch hole drilled in the solid rock witii 
the letters " U. S.'' cut near it. 

Station South Pancake is on a small point on the shore of Pancake Bay, about 2 
miles north of Corbay Point Light. Cut a half-inch hole in a large flat rock, which 
was set 12 inches below surface in a pile of broken rock. Letters ^'U. S. '' also cut 
on stone and a small tripod was placed over it. 

Station Middle Pancase is on the edge of a bluff at north side of Pancake Bay 
about 200 feet from shore. Set a stone and a small tripod over it. 

Station Steamboat Island is on the east side of an island of the same name close 
to North Sandy Island. Set a stone here with a small tripod over it. 

Station South Sandy is on the south end of South Sandy Island, and replaces the 
old survey post found there. Set a stone here with a small tripod over it. 

Station fast Base is on the east edge of a hill on the east end of Batchewana 
Island. A line from this station to West Base runs along the neck of the island. 
The station has a tripod 35 feet high. 

ENa 95 261i 
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Station Middle Batcbewana is on the neck of the island near the east end^ cloa^^ ^ 

the line between East and West Base. A stone set here with a small tripod ove^^r ^-i^ ^ 

The descriptions of the 44 intersection stations in Mad Lake and Potagannis^^l^^iir f 

Bay can be fonnd in my monthly reports for September; October, and Novembet^^:- ^{ j 

1894. ' 

Very respectfully, your obedient servant, 

Glkn E. Balch, Ataistani Engin 
First Lieut. Charles S. Ricii^., 

Corps of EngineerSf JJ. S, A, 





b. — report of mr. e. e. haskell, assistant engineer. 

United States Engineer Office, 
Saitlt tSte. Marie, Mich., Jnne SO, 

Sir : I have the honor to make the following report of progress on the field 
of the angle reading and the reduction of the observations of the primary an 
ondary triangulation of the resurvey of St. Marys River, for the period cov^irii:»g 
the fiscal year 1895. 

The jyear covers one field season and part of a second one, besides several mox»**'* 
spent in office work. I was in the field in charge of an angle-rea<ling party :f^:K"o™ 
July 16 to November 2.5, 1894, and am now in the field, where I have been since IkC**',^^' 
in cliarge of a similar party. The remainder of the year, with the exception otf" *^J 
month of March, while I was away on a leave of absence, was spent in office ~ 

on the reduction of the observations relating to the triangulation. 

During the months of December, January, and February I spent nearly 
clear ni^ht in the observatory, observing for either azimuth or latitude, 
observations have not been reduced, but I think should be, for so far as they go til^^y 
seem to be very satisfactory. It waa ray intention to keep up these observation » ^»^' 
the interval that I was engaged in office work, but my absence from Sault Ste. M^*^"^^^® 
during March and the extra labor involved in fitting out for an early start in ^ 
field on my return have prevented. It is a difficult matter, however, to obt di 
series of continuous observations at this place, for the reason that during thewiz^ 
months there are so few clear nights. For instance, during December there wero t. 
during January two, and during February four, practically a repetition of what; 
experienced a year ago when trying to make similar observations. 

The field season of 1894 was spent in executing the triangulation of the river fi 
Sanlt Ste. Marie to Detour. For an idea of this system attention is invited to P^ 
submitted with your report. The net starts from the pjrimary line Larke-Ra^n 
Mountain in the development from the Soo base, with a pentagon formed by 
stations Larko, Rankin Mountain, Laird, Salters Hill, Duke. This pentagon co'^'* 
a large area to the south and east of Sault Ste. Marie and also about one-half of ^ '^ 
length of the river to Detour. The line Rankin Mountain-Laird of the figure g% 
a base which controls tJie tertiarj^ triangulation of the river through Lake Geor 
and from it is located the Lake George Flats Light- House, and through this connect^^ 
several tertiary stations. The line Laird-S.ilters Hill controls the tertiary trianj^'^a" 
Lation of Hay Lake and the Middle Neebish by the pentagon, 19 Hay Lake, I^*^**"^! 
Salters Hill, Ross. 59 Neebish, which springs from it. Station 19 Hay Lak^ 
identical with A 19, and 59 Neebish identical with El 59 of the tertiary triangnlftti ^ ^ ^j 

This pentagon, with the stations Rocky Point, was located by me during the ^^*^^ 
year 1894, and is described briefly in my report for that year, marked C, to tvt» \^^Lx 
attention is invited for a review of the work up to this point. Assistant Engit»^^^T^ 
Glen E. Balch took up the reconnaisance where I left oft" and carried it ft>rw»rA^^^ 
Detour Light-House, building the stations as he went along and at the same 'bv*^*^ 
putting in the flag stations. . ^ 

It should also be exjilained that these flag stations were located by intersec*^""- 
from the secondary triangulation and were put in to take the place of a terti5^--{ 
triangulation for controlling the topography and hydrography below Rocky F5>"*^*^y 
the tertiary triangulation of the river executed by Assistant Engineer Joseph ^'^rj^g 
for improvement purposes having stopped at this place. The positions of theae ^i.^h 
stations were well chosen, and they cover very nicely indeed the remaining T^^^g 
of the river. I am of the opinion, hoAvever, that while the system of obt»i*^*" J* 




points by intersection in general is a good one in this case it was carried to e:— _ -■-■o- 



for the Avork involved in computing the position of some of the flags was very ^^^^^t. 
rious, the computer having to pass through several triangles to get at a single P^^*^iii 
Three pointings from triangulation stations, which will give, with the flag sta*"*^ ^jj 
tAvo well-proi)ortioned adjacent triangles, is in my judgment what is needed an"^ 
that ia necessary. Beyond this point \t vfiW \ifb \iiu«>Y tvj add a few extra ^^s to 
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the work, for triangles with all three angles measured are qnickly computed 

stated above, mv party took the field Jnly 16. Between this date and Novem- 
©, the olose of the iielid season of 1894, the party occapied 5 primary stations 
3 secondary stations, made 20 measures each of 48 secondary angles and read 
ets of zenith distances. 

« stations and the order in which they were occupied were: Larke, Rankin 
citaiD, Laird, Salters Hill, Duke, 19 Hay Lake, Detour, and Burnt Point. Assist- 
!!2Dgineer Thomas Russell took the field with an angle-measuring party August 
Eld between this date and November 25 measured the angles at 19 Hay Lake and 
''eniaininff stations of the secondary system. Mr. Russell has made a report 
1 his work and attention is invited to it for details relating to the stations occu- 

hy him. In explanation, it should be stated that my occupation of 19 Hay 
^ia November, after Mr. Russell had occupied it in August, was for the purpose 
>adinff the angle Laird-Salters Hill. This angle had been left by Mr. Russell on 
cnt of the ditiOculty of seeing over the- long line to Salters Hill, owing to the 
cy condition of the atmosphere at the time. 

L6 weather during most of the season, while good for general purposes, was poor 
Le extreme for angle reading over lines as long as those involved in the primary 
SID. The forest fires of northern Wisconsin, eastern Minnesota, and the western 
of the upper peninsula of Michigan filled the air so full of smoke that from the 

the party took the field until October progress was slow in the extreme. There 
* days during September, while the party was at Laird, that it was impossible 
36 half a mile. Early in October a general rain storm lasting for several days 
red the atmosphere to such an extent that with the good weather that prevailed 
:^he remainder of the month and for the first half of November good progress 

made. From the middle of November until the close of the season frequent 
r squalls were a source of annoyance and many times caused the loss of part 

set of angles. 

METHODS. 

le methods of observing followed during the year were precisely those of last 
, given in my report, page 3410 of the Report of the Chief of Engineers for 1894. 
le plan of having all targets carefully centered and plumb over the geodetio 
t and the instrument also carefully centered, making no eccentric stations, has 
I rigidly adhered to. The limit in closing the horizon and in closing triangles 
also been the same, namely, :\- 2'' and 180*-^ -f- spherical excess -j- 3'^ respectively, 
le form of target used was the one described in my last year's report, with a few 
iges as to manner of construction. The bottom plate instead of being solid 
a -f made of No. 10 band iron 1^ inches wide. It was like the other cross 
lee of the target with the exception of having a quarter-inch hole at its center, 
ogh which a large wire nail was driven to secure the bottom of the target over 
Seodetio point. The vertical rods of round iron were threaded at each end for 
it 1 inch, and each end provided with two nuts. Between these nuts the end 
les were locked, the two intermediate crosses being nold in place by wire firmlv 
ted around the rods both above and below them. This method of fastening took 
)lace of soldering and permitted a target being taken to its destination '^knocked 
1,'' which in the oases of the larger sizes was a great convenience, for many of 
tations were difficult to reach, being ofi' from the traveled roads. The zones of 
I were usually prepared in advance by sewing with a machine a broad hem on 
side through which the rods could be slipped. The cloth was made just enough 
>wer than the distance between the opposite rods to secure its being stretched 
lat it would be smooth when in place. The ed^es were fastened to the cross 
Bs and to the rods to prevent the wind from shifting them. A good illustration 
24-inch target made in this manner — one set on A Rankin Mountain — appears 
I. Ill of your report. A bill of material for a target of this size would be 8 
« of No. 10 band iron 1^ inches wide by 26 inches long, 4 rods of three-eighths 
1 iron 6 feet long, and 8 rivets of soft steel three-sixteenths by five-sixteenths 
The pieces of band iron would have the necessary holes punched through 
for the riveting of two pieces together to form a -(- and for the rods at their 
the rods threaded and provided with nuts as explained above, 
e flag stations were marked by a combination of black and white flag^ tacked to 
Ml straight pole, and the pole guyed plumb with wire over the point. These 
(tations were numbered, and their number indicated by the arrangement of the 
, so that the observer could tell at a glance the number of the station he saw. 
e instrument was the one used last year, namely, Troughton & Simms theodo- 
Jo. 3. It h«a8 a 14-inch horizontal circle read by three equidistant microscopes 
a 12-inch vertical circle read by two equidistant microscopes. All microscopes 
to seconds; and tenths may be estimated* 
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RB8ULXS. 

Of the five primary and the three secondary stations occupied, all fell within 
limits, ^ 2"f in summing the angles closing the horizon on first trial with theei^^ 
tiou of one. the secondary station Burnt Point, at which the angles were measv 
with a Buft* <& Berger 10'' transit. The discrepancies arc: 

AtLarke -|-< 

At Rankin Mountain — i 

At Laird -\-i 

AtSalters HiU — 

At Duke -|-< 

At 19 Hay Lake 

At Detour 

At Burnt Point, with the Buflf & Berger transit 

Barring Burnt Point, the greatest discrepancy was 1.01'^ the least 0.33", and. 
mean 0.55" ; 4 closed less than 360^ anr 3 closed greater than 360^. 

I should add that the stations at Larke, Salters HiU, and Duke are 67, 70, and 
feet hi^h, respectively, and that their height is, in my judgment, the cause o:f 
large discrepancies, they lacking that stability that is obtained in a low station 

The 5 primary stations form a pentagon, with half of one diagonal missing, 
summing of the observed angles of the triangles of the various figures which i 
the triangulation net of the river will be found in the following table marked A 

In accordance with your suggestion, stations 19 Hay Lake, 59 Neebish, Ross, e 
to Detour have been called secondary stations. They form no part in the djj 
chain of triangles that is to connect Lake Superior with Lakes Huron and Michig 
but simply control the river work from the foot of Hay Lake to Detour. ' It sho* 
be stated, however, that the angles of the triangles forniing this system have all b« 
read by the method followed in reading primary angles and that the flag statii 
have been read in, in accordance with the programme for secondary angles. . 

In reducing the work the same method has been followed that was adopted la 
year with one exception, and that is that where quadrilaterals could be formed tl 
were overlapping the hguro has been adjusted as a pentagon instead of as t* 
quadrilaterals. The chain of triangles of the season work, extending from Sai 
Ste. Marie to Detour Light- House, gave 4 pentagons and 4 quadrilaterals, as foUon 

First, the pentagon Larke, Rankin Mountain, Laird, Salters Hill, Duke, spring^i 
from the line Larke-Rankin Mountain ; second, the pentagon 19 Hay Lake, Laii 
Salters Hill, Ross, 59 Neebish, springing from the primary line Laird-Salters Hi 
third, the pentagon Winter Point, Ross, Salters Hill, Pointe aux Fr^nes, Roc 
Point, springing from the line Ross-Salters Hill ; fourth, the quadrilateral Rab 
Pointe aux Prunes, Salters Hill, Fort St. Joe, springing from the line Pointe a 
Fr^nes-Salters Hill; fifth, the pentagon Detour, Fort St. Joe, Salters Hill, Bac 
Island, Drummoud, springing from the line Fort St. Joe-Salters Hill; sixth, 1 
<^uadrilateral Burnt Point, Bacon Island, Drummoud, Detour, springing from 1 
line Bacon Island-Detour; seventh, the quadrilateral Detour, Burnt Point, Bac 
Island, Harbor Island, springing from the line Bacon Island-Detour; eighth, 1 
quadrilateral Detour Light-House, Detour, Bacon Island, Drumuiond, spring! 
from the line Detour-Drummond, and locating the present Detour Light-House. 

The old Detour Light-House of 1860 was re^rred, by obtaining its center from 1 
outline of its foundation which is still traceable, to the present light-house and 
A Detour, by Assistant Engineer Glen £. Balch, and the position of it is given 
Table No. 2 of geographic positions. 

The results of the computations of the triangulation will be found in Table No 
and the geographic positions of the primary and secondary stations in Table No. 

The computations of the triangle sides of the tertiary triangulation of the ri^ 
from Little Rapids to Rocky Point by way of Lake George, Hay Lake, the Mid< 
Neebish, Sailors Encampment, and the West Neebish were procured from Assisti 
Engineer Joseph Ripley, under whose direction it was executed and has been co 
piled, and appears as Table No. 3; the geographic positions of the stations oft 
system as Table No. 4. 

The triangles locating the flag stations between Ro<-ky Point and Detour will 
found in Table No. 5; the geographic positions of the flag stations in Table No. 6 

In regard to all computations it should be stated that they have been made 
duplicate and checked in all cases where the method or form of computation i 
not lead to a direct check itself. Where this was the case it was considered sn 
cient and the work was not duplicated. I am of the opinion that very few, if s' 
mistakes can be found in the results submitted. There have been connected w 
and taking part in the compiitations at one time or another Assistant Engine 
Tboaias Russell and Glen E. Balch and Recorders H. F. Johnson and J. I. Conk- 
all of whom have rendered exccUeuti aeiviQQ. 
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my recorder, Mr. R. L. Ames, who assisted me from July 16 to October 14 of the 

1 season of 1894, I desire to express my sincere thanks for faithful and eflicicnt 
^ ice rendered. Mr. Ames resigned his position to accept an appointment in the 
ted States Patent OflSce at Washington. I also wish to express my appreciation 
imilar senrice rendered by Mr. H. F. Johnson, who took Mr. Ames's place for the 
ainder of the season of 1894 and who is still with me. 

COST OF THE AXGLR RBADING, SEASON OF 1894. 

h.e total expenses of the anele party, including nil salaries for the field season, 
92,509; of this amount, or the expenses of the party frorn July 16 to September 
^1,365.83 was paid from the appropriation for the 20 and 21 foot channel, and the 
binder, $1,203.17, the expenses "of the party from October 1 to November 30, from 
Appropriation for the survey of the Northern and Northwestern Lakes. 
kie party was in the field 132 days. During this time 1,531 mt^als were served in 
Lp. The total cost of groceries and provisions for the season was $204.57, or 13.4 
tQ per meal. The cost, with the cook's wages, 25.9 cents per meal. 
I^e heliotropin^ cost $249.31 and transportation $191.86. The cost per station, 
uding everything, $321.12. By referring to my report for last year, page 3412, of 
Seport of the Chief of Engineers for 1894, it will be seen that the cost per sta- 
|L of the angle reading this year exceeds that of last year by $97.67 per station, 
tch is accounted for by the greater length of lines observed over and by the very 
t- season for this class of work. 

FIELD WORK OF THE SEASON OF 1895. 

ti my report marked C, page 3403, of the Report of the Chief of Engineers for 
ij 1 submitted a plan for making the northern connection of the primary triangu- 
on of the river with the old line Gargantua-Mamainse of the Lake Superior (1869) 
Agnlation. This plan was approved by you, and my party, in conjunction with 
t of Assistant Engineer Thomas Russell, is now in the field engaged in making 
I connection. 

s will be seen by reference to the report above mentioned, this plan depended 
n securing the triangle, Crisp-Gargantua-Mamainse, of which the line Crisp- 
gantua could only be seen over at times when refraction was excessive, 
he Lake Superior region is note<l for cases of excessive refraction, especially in 
early spring, as will be seen by reference to the old lake survey reports of work 
3at«a on it. 

I accordance with your instructions, Assistant Engineer Glen E. Balch built a 

foot atation on the place selected for Crisp during the early Spring, and imme- 

«ly on its completion. May 6, Mr. Russelrs party and mine took tne field, Mr. 

aeU going to Crisp and I going to Gargantua. On reaching Gargantna and ^t- 

: established in camp^ my party went to work immediately and built a station, 

1 two tripods and two platforms, on the site of the old station. The first tripod 

aboat 6 feet hi^h and was used for mounting the instrument. The second tripod 

aboat 15 feet high, and stood directly over the first and was used for mounting 

heliotrope. A suitable platform surrounded each tripod. In this way both 

rament and heliotrope were kept over the center and could both be used at the 

e time. The afternoon of May 14 found everything in readiness for heliotroping 

obsenring. 

wing to the length of the old line Gargjintua-Mamainse, 42 miles, and that of 
line Crisp-Mamainse, 37 miles, a heliotrope was necessary on Mamainse for both 
Russell and myself. Accordingly a heliotroping party was fitted out for this 
ion nnder the direction of my recorder, Mr. uT F. Johnson, and they left for 
r destination shortly after the observing party started out. A Mamainse stands 
b high bluff that is about 9 miles inland from the landing near Corbay Point- 
chewana Dock, and is reached by an old trail starting from the old ore dock near 
month of Carp River. This trail follows the old railroad grade for about 4 
98 and then leads through the woods in a northwesterly direction for the remain- 
of the distance. 

T. Johnson arrived with his party at Batohewana Dock on the tug Arthur the 
ning of May 13. He secured several Indians for packers and arrived at the old 
lamainse at 9.30 a. m. the next day. The first flash seen at Gargantua from him 
I shortly after sunrise the morning of the 15th. 

T. Johnson having everything in good working order and the direction of both 
otrope lines well established, as I learned by letters from him, and needing his 
does in the azimuth observations to be made at Gar|^ntua, I relieved him by 
ling on May 26 my observer's attendant, Jacob Bain bridge, to take charge of his 
ty. Mr. Johnson arrived at Gargantua May 29. 
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The flashing to and looking for a flash from Crisp was kept up in vain antil abont 
4 o'clock of tho afternoon of May 27, when the flrst flash from Mr. Russell waA 
seen. It was visible from time to time for intervals of a few seconds until sundown, 
and in the meantime 16 measures of the angle Mamainse-Crisp were obtained. The 
flash of Crisp was seen several times afterwards, namely, on June 1, 3, and 6, and 
many times more than the angles required could have been rea<i. 

Tbe flash coming across water for practically- the entire length of the line and 
being visible only at times of excessive refraction has presented certain pecaliarities 
that seem worthy uf note. On May 27 and Juno 1 and 3 it appeared at abont the 
same time each day, 4 p. m., and remained visible from that hour until sundown. 
On June 6 it could be seen for nearly the entire dav. 

Most of the time it would appear as a single flasli, but now and again as 2, 3, 4, 5, 
and as high as 6 were noted, all in a vertical line. These flashes would at times 
appear all of one color, nearly white, and then of different colors as if the light had 
come through a prism. This excessive refraction has always occurred after a shift 
of wind to the north or northwest and the air clearing out in consequence. 

At A Gargantua, five nights azimuth observations were made on Polaris at ea.stem 
elongation, reading the angle to an azimuth mark placed on tlie little island on 
which Gargantua Light-House stands. This location for the mark was not wholly a 
desirable one, but the best that could be had without considerable trouble. It is 
quite a little below the horizon line .from the station, but its zenith distance was 
cieterinined and the striding level was always read when pointing at it. 

The magnetic declination at Gargantua wan also determined and the resalts have 
already been submitted to yon. They will not be repeated here, but left for my next 
annual report, when the observations of tho entire held season can be given. 

The party made a complete survey of Gargantua Harbor, including tri angulation, 
topography enough to secure the shore line, and the necessary hydrography. The 
work will be submitted as soon as platted. In regard to the harbor it should be 
stated, for the benefit of those navigators unacquainted with it, that it is, although 
smalJ, a most excellent harbor. It is landlocked, with more than an abundance of 
water at either entrance leading into it and an anchorage ground when once inside 
that can not be excelled. To enter '^keep in the middle of the road" and there is 
nothing to fear. The southeastern entrance is tho best. 

The p: Jty finished its labors at Gargantua on June 20, and on the 21st moved to A 
Mamaiii]e, where the close of the month and the fiscal year still finds them. 

In closing, I desire to express my thanks for faithfulness to Jacob Bainbridge, 
James Doran, Murray Blanchard, Paul St. Pierre, G. Pembroke Tucker, Edgar N. 
Church) Richard Godfrey, James Mahon, Louis l<lsher, and Henry Day, all of whom 
have been connected with my party in the field work of the triangulatiou in one 
capacity or another. 

Very respectfully, your obedient servant, 

E. E. Haskkll, Assistant Engineer, 
First Lieut. Charlks S. RichI^., 

Corps of Engineers J U. S, J. 
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Triangles. 



I^rke 

Rankin Moan tain . 
I.4urd 



Spherical exooss — 
Closins error 



Larko. 

L4urd. 
Dako. 



Spberical excess 

Closing error, 



Hankin Mountain. 

Ldurd 

Duke 



Spherical excess 

Closing error. 



Salters HiU. 

Uard 

Duke 



Spherical excess — 
Closing error. 



Saltan Hill. 

Duke 

Larke 



Spherical excess — 
Closing error. 



Ross 

Laird 

Salters Hill. 



Spherical excess 

Closing error. 



59 KeebUh. . 

Laird 

Salters HiU. 



Spherical excess.... 
Closing error. 



59Neebifth. 

Laird 

Ross 



Spherical excess 

Closing error , 



19 Hay Lake. 

Laird 

SONeebish... 



Spberical excess 

Closing error. 



Table A. — Observed angles. 



Observed angles. 



Triangles. 



58 37 52.13 \\ 
82 44 22.26 
38 37 46.35 



180 


00 00.74 
e= 1.039 




+ 00.290 


87 
40 
52 


16 44.41 
23 11.02 
20 06.31 


180 


00 01.74 
«— 1.581 




— 00.159 


63 
79 
37 


24 01.08 
00 57.07 
35 03.15 


180 


00 01.30 
<= 5.063 


68 
72 
39 


+ 0.763 

32 46.77 
00 14.88 

26 57.38 

1 


179 


59 59.03 
• = 2.000 




4-02.970 


31 
91 
56 


53 19.82 
47 o:i56 
19 38.02 


180 


00 Ok 40 
«— 2.041 




+ 0.641 


109 
24 
46 


24 44.74 ; 

09 47.88 

25 28.27 


180 


00 00.89 
€= 0.451 




— 0.439 



19 Hay Lake. 

Laird 

Sailers Hill.. 



Spberical excess — 
Closing error. 



Rocky Point. 

Ross... 

Salters Hill.. 



Spherical excess. . . 

Closing error. 

Rockv Point 

Winter Point 

Salters Hill 



106 24 40.60 
43 04 23.29 
30 30 59.16 



180 


00 03.05 
«= 0.519 




— 02.531 


128 
18 
32 


24 16.47 
54 33.39 
41 10.73 


180 


00 00.59 
e^ 0.189 




— 00.401 


52 
40 
86 


52 04.19 
57 24.23 
10 29.82 


179 


50 58.24 

9-^ o.3:io 




+ 02.09 



Spherical excess 

Closing error 



Rocky Point. . 
Winter Point. 
Roat) 



Spherical oxcoss — 
Closing error. 



Pointo aux Fr£»n<'8. 

Rockv Point 

Salters Hill 



Spberical excess. 



Closing crtoT 



/ 



Observed angles. 



60 41 05.14 
84 01 47.52 
35 17 07.82 



180 00 00.48 
«- 0.946 



+ 00.460 



66 06 51.17 
70 32 55.74 
43 18 14.68 



180 00 01.59 
c =: 00. 191 



— 01. 399 



100 48 21.15 
50 18 56.96 
19 52 44.05 



180 


00 02.76 
«= 0.119 




02. 641 


43 
99 
36 


39 29.9S 
32 23.17 
48 06.90 


180 


00 00.05 
€=0.064 




4. 00. 014 



70 15 09. 3S 
45 36 30. «1 
55 08 20.58 



180 00 

< — 



00.51 
0.171 



Closinir error 


70 
34 
75 


00.339 






Pointe anx Frtoes 


47 58.95 


Winter Point 


10 58.76 


Salters Hill 


01 05. 23 






Si>b©rical excess 


180 

28 

114 

37 


00 02.04 
e ~ 0. 247 






Closine error 


02.603 






Fort St. Joe 


05 08.07 


Pointe anx Fr^ues....... 


47 55.54 


Salters Hill 


06 56.29 






Snhericul excess. 


179 

78 
25 
75 


59 59.90 
«~ 0.177 






Closins error 


+ 00. 277 






Ral)cr 


50 25.32 


Salt«rH Hill 


31 50. 31 


Fort St. Joe 


37 44. 41 






Suhcrical excess 


180 

91 
41 
47 


00 00.04 
9- 0.241 






Closinc error 


+ 00.201 






Raber 


05 57. 64 


Pointe anx Fr6nes. 


21 26 48 


Fort St. Joe 


32 36. 34 






Spherical excess 


180 


00 00.46 
«= 0.122 



— ^."iaA 
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Tablk a. — Observed angles — Continued. 



Triangles. 



Bacon Island 

Fort St. Joo 

Salters Hill 

Spherical excess.... 

Closing error. 

Dmmrooml . .-. 

Saltern Hill 

Bacon Island 

Spherical excess 

Closing error. 

I>rummond 

Fort St. Joe 

Bacon Island 

Spherical excess.... 

Closing error. 

Detour 

Fort St. Joe 

Bacon Island 

Spherical excess 

Closing error 

Detour 

Fort St. Joe 

Drummond 

Spherical excess 

Closing error 



Observed angles. 



II 



47 

105 

27 



24 30.69 
14 02.21 
21 27.54 



180 


00 00.44 
« = 00.340 




— 00.10 


48 

15 

115 


57 36.62 
36 56.33 
25 25.37 


170 


59 58.32 
e= 0.813 




+ 1.993 


67 
44 
G8 


58 68.52 
00 06.08 
00 54.68 


179 


59 59.28 
«= 0.153 




-f 0.873- 


63 
67 
48 


44 17.84 
46 17.56 
29 25.90 


180 


00 01.30 
€= 0.170 




01.13 


101 
23 
54 


16 14.59 
46 11.48 
57 35.85 


180 


00 01.92 
«= 0.074 




— 01. 846 



Burnt Point . 
Bacon Island 
Detour 



Spherical excess — 
Closing error. 



Drummond . . 
Burnt Point . 
Bacon Island 



Spherical excess — 
Closing error. 



Detour 

liacon Island 
Drummond . . 



Spherical excess 

Closing error. 



Harbor Island 

Detour 

Burnt Point.. 



Spherical excess. 



Closing error 



Harbor Island 
Bac<iu Island. 
Burnt Point.. 



Spherical excess — 
Closing error. 



Observed soflM. 



57 50 23.44 
91 33 219 
30 36 1&13 



180 


00 0126 
«= 0.141 




-04. in 


30 

. 38 

111 


46 33.04 
08 38.54 
04 51.47 



180 00 03.» 
«= 0.096 

37 3T~56l75 

19 31 28-12 
122 56 34.ar3 



179 59 5»-27 

57 06 *5- J2 

47 14 62- J; 

75 38 23- »• 



180 00 Oh Sir 




21 47 21. iS 

140 24 33.2 

17 48 07. » 



180 00 02.V 
c= 0.045 

-01 Sir 
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Tablk a. — Observed angles — Continued. 



Triangles. 


Observed angles. 


Triangles. 

1 


Observed angle*. 


BAcon Island 


47 24 30.69 

105 H 02.21 

27 21 27.54 


Burnt Point 


o 

57 
91 
30 


1 II 
SO 23.44 


Fort St. Joo 


' Bacon Island 


33 22.0B 


Salters Hill 


' Detour 


36 18. 13 




Spherical exceas 




SDherical excess 


180 00 00.44 
« = 00.340 


180 

30 

. 38 

111 


00 04.20 
c= 0.141 




Closincf error 




ClosiDflf error 


00.10 


— 04.119 




Dmmmond 




Dmmmond . .t 


48 57 36.02 

15 36 56.33 

115 25 26.37 


46 33.04 


Salters Hill 


Burnt Point 


08 38.54 


Bacon Island ......* 


Bacon Island 


04 51. 47 




Spherical ftxccas t 




Spherical excess ................ 


179 59 58.32 
€= 0.813 


180 

37 

19 

122 


00 03.05 
c — 0.096 




Closinif error 




Closinc error . ....... 


+ 1.993 


02.964 




Detour 




Dmmmond 


67 58 58.52 
44 00 06.08 
08 00 54.68 


31 56. 75 


Fort St. Joe 


BA(x<n Island .».r 


31 28.78 


Bacon Island 


Drummond 


56 34.37 




Spbfliical excess 




Snberical excess 


179 59 59.28 
c— 0.153 


■ 179 

57 
47 
75 


59 59.90 
« — 0. 057 




Closine error 




Closine error 


-f 0.873- 


H- 00. 157 




Harbor Island 




Detour 


63 44 17.84 
67 46 17.56 
48 29 25.90 


06 45.52 


Fort St. Joe 


Detour 


14 52.16 


Bacon Island 


Burnt Point 


38 23.86 




Spherical excess 




Sulierical exc688 


180 00 01.30 
€= 0.170 


180 

21 

140 

17 


00 01.54 
9-=— 0.277 




Closinsr error 




Closinir error 


01.13 


— 01.283 




Harbor Island 




Detour 


101 16 14.59 
23 46 11.48 
54 57 35.85 


47 21. 66 


Fort St. Joo 


Iiac<iu Island 


24 33.08 


Driiminnnd 


Burnt Point 


48 07.92 




Spherical excess 




Snlierical excess 


180 00 01.92 
€= 0.074 


180 


00 02.06 
c— 0.045 




Cloainer error 




Closinir error 


-01.846 


—02.615 
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Table No. 3. — Tertiary triangulatiana, St. Marys River, etc. — Continued. 



Stations. 



A 88... 

AIM.. 
A89R. 

A89R. 

AlOT.. 
A 114.. 



AIM. 
A 112. 
A 107. 

A 107. 
A 105. 
A 112. 

AU2. 
Alio. 
A 105. 

A 105. 
A 103. 
Alio. 

Alio. 
A 108. 
A103- 

AWB. 
A 101. 

Aioe. 

A 108 
A 100. 
AlOl- 

AlOl. 
A» . 
A 100. 



AW 

A Winter Point. 
A106 



Aioe 

A102 

^Winter Point. 



A102 

^ Bocky Point. . 
^Winter Point. 



AiOO* 

AlOi* 

^Winter Point*. 

Loike George : 

Al« 

A18 

A25 



A25. 
A27. 
A 18. 

A 18. 
A 20. 
A 27. 

A 29. 
A 20. 

A 20. 
A 22. 
A 20. 

A29. 
A 31. 
A 20. 



Acyasted 
angles. 



C f " 

83 21 41.60 

32 35 23.33 

64 02 55.07 

31 48 44.90 

65 51 27.62 
82 19 47.48 

78 30 58.85 

43 18 50.24 

58 10 10.01 

45 52 11.33 

04 00 17.64 

70 07 31.03 

66 09 06.85 

59 41 37.06 
54 09 16.09 

44 45 01.09 

69 25 51.37 

65 49 07.54 

66 08 58.25 
42 29 36.0*2 

71 21 25.73 

61 25 15.79 

48 15 10.84 

70 19 33.37 

03 19 23.03 

48 24 17.35 

28 16 19.62 

119 56 55.63 

29 18 33.82- 

30 44 30.55 



118 
86 
24 



22 29.29 
52 06.16 
45 25.55 



45 04 35.74 

36 55 19.59 
98 00 04.67 

67 08 54.05 

51 01 34.11 

61 49 31.84 

113 44 08.00 

28 24 34.40 

37 51 17.60 



120 18 56.21 

25 37 02.62 

34 04 01.17 

31 25 38.28 

52 44 54.09 
95 49 27.63 

90 08 24.22 

36 24 19.62 

53 27 16.16 

33 27 45.99 

63 18 02.08 

83 14 11.93 

75 11 35.82 

41 19 10.82 

63 29 13.36 



ENO 95- 



98 42 
49 44 

31 33 
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22.99 
11.48 
25.53 



Sides. 



Metert. 
1, 191. 86 
646.30 
1,078.92 

688.50 
1. 191. 86 
1,294.42 

963.56 
688.50 
852.72 

785.42 

983.56 

1,029.09 

832.07 
785. 42 
737.44 

625.68 
832.07 
810. 75 

847.15 
625.68 
877.64 

997.10 

847. 15 

1, 069. 16 

1, 297. 40 
997.10 
631. 52 

2, 296. 43 
1,297.40 
1.354.77 

3,367.70 
2, 296. 43 
1.602.87 

3,969.35 
8, 367. 70 
5,551.44 

4,704.61 
3,909.35 
4.500.75 

6,479.66 
3,367.70 
4,342.76 



1, 127. 88 
564.90 
731.87 

738.83 
1,127.88 
1, 409. 65 

1.244.87 

738.83 

1, 000. 11 

768.34 
1,244.87 
1,383.74 

1, 125. 05 

768.34 

1,041.30 

995.29 
768.34 
526.95 



Stations. 



Lake George— Cont'd. 

A29 

A33 

A22 



A 22. 
A24. 
A 33. 

A 33. 

A 35. 
A 24. 

A35. 

A 37. 
A 24. 

A24. 
A 26. 
AOT. 

A 26. 

A 28. 
A 37. 

A 37. 
A 39. 

A 28. 

A 39. 
A 30. 
A 28. 

A 28. 
A41- 
A30. 

A 30. 

A 32. 
A 41. 

A 32. 
A 34. 
A41. 

A 41. 
A43- 
A34. 

A 43. 
A 45. 
A 34. 

A34. 
A 40. 
A 45. 



A 40' 
A38* 
A 45" 

A 45* 
A 36* 
A38* 



A46 45 28 31.48 



A 42. 
A 40. 

A 40. 
A 47. 

A 42. 

A 42. 
A 44. 

A 47. 

A 44. 
A 46. 
A 47. 



Adjusted 
angles. 



33 53 

49 53 

96 12 

36 16 

29 10 

114 32 

35 00 
96 22 
48 36 

75 36 

22 59 

81 24 

38 26 
88 27 
53 05 

68 01 

39 58 
72 00 

41 45 

108 59 

29 14 

59 43 

29 35 
90 41 

46 04 

70 30 

63 24 

105 17 

36 49 

37 53 

64 06 
53 55 
61 57 

43 08 

65 08 

71 43 

51 26 

36 21 

92 12 

48 50 

30 40 
100 29 



81 
52 
45 

38 
52 
88 



n 

37.58 
36.98 
45.44 

13.01 
58.42 
48.57 

48.48 
34.58 
36.94 

01.58 
08.48 
49.94 

12.82 
57.82 
49.36 

29.21 
18.62 
12.17 

36.38 
45.78 
37.84 

28.78 
05.78 
25.44 

56.18 
31.68 
32.14 

33.42 
09.01 
17.57 

55.82 
01.32 
59.86 

45.68 
13.18 
01.14 

48.38 
04.38 
07.24 

08.82 
12.42 
38.76 



50 53 15.6 

83 54 03.7 

39 12 40.7 

77 27 i4.4 

69 35 31.2 

32 37 14.4 



46 43 27.48 

87 48 01.04 

70 01 42.48 

42 44 56.58 

67 13 20.94 



29 06.11 

49 27.22 
41 26.67 

50 24.09 
52 14.38 
17 21.53 



Sides. 



MeterM. 

820.27 
1.125.05 
1,462.30 

995.22 

820.27 

1,530.23 

574.58 
995.22 
751.30 

1,425.18 

574.58 

1.454.01 

886.28 
1. 425. 18 
1,140.05 

1. 279. 38 

886.28 

1,312.12 

901. 16 

1, 279. 38 

661.01 

1, 576. 33 

901.16 

1,825.14 

1, 204. 52 
1.576.33 
1,495.29 

1.938.73 
1,204.52 
1,234.32 

2, 158. 23 

1. 938. 73 
2,117.44 

1, 626. 60 
2, 158. 10 
2,258.48 

2,146.07 
1,626.60 
2, 742. 21 

3. 167. 29 
2, 146. 07 
4, 136. 83 

2. 668. 03 

3,167.29 

■ 2. 013. 70 

2. 778. 74 
2,668.03 
1, 548. 51 

3, 101. 54 
3, 167. 29 
4,347.09 

4, 294. 45 
3. 101. 54 
4, 212. 91 

5, 330 30 
4. 294. 45 
3,856.77 

0,682.68 

6. 330. 30 
4, 192. CO 



* Not in chain. 
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Tablk No. 3. — Tertiary triangHlaiions, St. Marys River, by all ehannels, between LitUe 

Rapids and Rocky Paint. 



Stations. 



A21. 
A 23. 
AH. 

A 23. 

A2,'>. 
AW. 

A25. 
A 16 
A14- 



AlC. 
A4U. 
AH . 



AH.. 

Al.-- 
A4U. 

A4U. 
AO... 

Al... 



Al. 
A3. 
A 6. 

A3. 
A 8. 

AO- 

A6. 

A 5. 
A 8. 

A5- 
A 7. 
A 8. 



A8.. 
A 10. 
A7.. 



A7.. 

Afl- 
A 10. 



Att.- 
A 12. 
A 10. 



A 12. 

AH. 
All. 

All. 
A 13. 
AH, 

AH. 
Al«. 
A 13. 



A 13. 

A 15. 
Al«. 

Al«- 

A18. 
A 15. 

Ai«. 
A 15. 
A 17.. 



A4JuMted 
angles. 



O < " 

55 28 46.55 
59 35 11.56 
64 56 01.89 

64 06 34.35 

53 19 01.06 

62 34 23.69 

88 13 30.35 

69 55 06.36 

21 51 23.29 

56 21 54.45 
80 01 17.44 
43 36 48.11 

63 20 02.35 
52 22 27.26 

64 17 30.39 

59 27 23.05 

60 45 17.34 
59 47 19.61 

39 47 27.56 

62 12 28.45 

78 00 03.99 



50 
42 

87 

41 
53 
84 

79 
50 
49 

47 
63 
69 

79 
44 

56 

76 
36 
68 



45 54.75 

00 54.06 

13 11.19 

42 35.96 

48 36.55 

28 47.49 

48 37.85 

51 59.46 

19 22.69 

32 38.54 
08 50.85 
18 . 30. 61 

21 03.45 

05 27.56 

33 28.99 

02 07.56 

53 27.95 

04 24.49 



AlO I 45 57 35.25 

All i 75 59 52.66 

A12 58 02 32.09 



87 
60 
31 



33 44.46 
43 33.95 
42 41.59 



58 16 38.78 

52 50 50.27 
68 52 30.95 

53 01 49.95 
52 33 30.04 
74 24 40.01 



62 
75 
41 



31 15.87 
47 20.02 
41 23. 21 



84 41 52.82 

47 05 36.17 

48 12 31.01 



38 
47 
94 



16 
03 
39 



39.78 
50.85 



Sidofl. 



Metert. 
1,270.38 
1.329.70 
1,396.66 

1,425.11 
1,270.38 
1,406.06 

1. 516. 63 

1,425.11 

564.90 

1,282.12 
1. 516. 63 
1,062.22 

1. 446. 63 
1, 282. 12 
1,458.58 

1,427.90 
1,446.63 
1,432.76 

1,033.00 
1,427.90 
1, 578. 84 

1, 195. 42 
1,033.00 
1,541.54 

985. 52 
1, 195. 42 
1, 474. 38 

1,250.50 
985.52 
963.57 

1,034.12 
1.250.50 
1,311.22 



1,460 
1.034 



64 
12 



Stations. 



1,240.19 

2, 350. 66 
1,460.04 
2, 257. 18 

1,741.52 
2. 350. 66 
2,055.47 

1.094.82 
1.741.05 
1,049.50 

2, 128. 02 
1,994.83 
2,334.64 

2, 142. 28 
2, 128. 92 
2,582.70 

1,960.58 
2, 142. 28 
1, 469. 81 

2,665.23 
1, 960. 58 
1, 995. 66 



\ 



1,656.54 



A 17. 
A 19. 
A18- 

A18 
A 20. 

Al»- 

A20. 

A 75. 
Al»- 

A19. 
A 21. 

A 76. 

A 76. 
A 73. 
A21 

A21. 
A 76. 

A 73. 

A 76. 

A 73. 
A 77. 

A 76. 
A 78. 
A 77. 

A77. 
A 79. 

A 78. 

A 78. 
A 80. 

A 79. 

A 79. 
A 81. 
A80. 

A81- 
A82. 
A80. 

A 80. 
A83. 

A 82. 

A82. 

A 85. 
A83. 

A 83. 

A84. 
A 85. 

A 84. 
A 86. 
A 85. 

A85. 
A 87. 
A86. 



A 88. 
A 87. 



A«7*. 
A 89*. 
A 88*. 



A 86... 
;\89K. 



A4,itiAted 
angles. 



74 00 42.15 

38 09 21.50 

67 49 56.35 

59 58 40.63 

72 44 51.09 

47 16 28.38 

96 31 19.78 

47 14 02.71 
36 14 37.51 

56 15 39.53 

90 00 12.04 

33 44 07.83 

80 44 14.70 

54 32 09.06 

44 43 3b. 24 

82 28 58.62 
79 13 34. 2S 
18 17 27.18 

38 38 40.07 

58 01 06.47 

83 20 13.46 

46 41 51.53 

84 55 8e.44 

48 22 32.03 

32 52 16.27 

96 21 44.36 
48 45 50.37 

52 32 00.83 

29 56 11.54 

97 32 47.63 

23 39 24.06 

79 58 28.07 

76 27 07.87 



80 
45 
48 



57 
47 
74 

29 
73 
76 



28 
57 



Side*. 



31 35.47 
02 50.36 
25 34.17 



27 30 45.27 
81 19 43.16 
71 09 31.57 



36 03.43 

54 06.44 

29 50.13 

56 49.13 

41 01.24 

22 09.63 



68 08 43.04 

32 14 51.73 

79 36 25.23 

43 24 31.97 

57 11 16.76 

79 24 11.27 



A86 82 40 26.87 



24 06 37.66 

73 12 65.47 

31 35 55.6 

76 55 12.9 

72 28 51.5 



39 38.14 
29 57.34 
50 26.58 



MeUn. 

3,046.00 
1.967.55 
2,934.37 

2,761.58 
3,046.00 
2,343.06 

3.737.36 
2,761.56 
2,224.00 

3.107.90 
3,737.36 
2,075.58 

3,706.06 
3,107.90 
2,685.29 

3,800.69 
8,766.06 
1,203.15 

2,389.43 
3,245.48 
3,800.69 

2,371.12 
3,245.48 
2,435.53 

1,300.76 
2,371.12 
1,802.81 

2,009.86 
1,800.76 
2,565.25 

843. 6S 
2,009.86 
2,044.01 

1,189.91 
843.63 
801.82 

566.03 
1.189.91 
1,|38l18 

682.72 
55&03 
722.11 

329.11 
632.72 
640.70 

572.46 
129.11 
606.67 

468.08 
572.46 
669.52 

1.097.04 

468.06 

1.136.50 

502.62 
1.997.04 
1,078.55 

646l90 
1,136.50 
1.344.53 
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Table No. 3. — Tertiary trianffulations, Si. Marys Biver, etc, — Continaed. 



Stations. 



A88.. 

AIM- 

A89R. 



A89R- 
A 107.. 

A114.. 



A 114. 
A 112. 
A 107. 

A 107. 
A 105. 
A 112. 

A 112. 
Alio. 
A 105. 

A 105. 

A 103. 
Alio. 

Alio. 
A 108. 
A 103. 

A 108. 
A 101. 
A 108. 

A 108 
A 108. 
A 101. 

A 101. 

A» . 
A 106. 



A» 

A Winter Point. 
A106 



A106 

A 102 

A Winter Point. 



A102 

ARoolcyPoint.. 
A Winter Point. 



Ai06* 

A104* 

A Winter Point*. 

Lake George: 
Al«- 
A18 



A 25. 
A 27. 
A 18. 

A18- 
A20. 
A 27. 

A27. 
A29- 
A20. 

A 20. 
A 22. 
A 29. 

A28. 
A 81. 
A 20. 



AfUnstod 
anglea. 



c / " 

83 21 41.60 

32 35 23.33 

64 02 55.07 

31 48 44.90 

65 51 27.62 
82 19 47.48 

78 30 58.85 

43 18 50.24 
58 10 10.91 

45 52 11.33 

64 OO 17.04 

70 07 31.03 

66 09 06.85 
50 41 37.06 
54 09 16.09 

44 45 01.09 
09 25 51.37 

65 49 07.54 

66 08 58.25 
42 29 36.02 

71 21 25.73 

61 25 15.79 

48 15 10.84 

70 19 33.37 



03 

48 
28 



19 23.03 
24 17.35 
16 19.62 



119 56 55.63 

29 18 33.82- 

30 44 30.55 

118 22 29.29 

36 52 06.16 

24 45 25.55 

45 04 35.74 

36 55 19.59 
98 00 04.67 

67 08 54.05 

51 01 34.11 

61 49 31.84 

113 44 08.00 

28 24 34.40 

37 51 17.60 



120 18 56.21 
25 37 02.62 



A25 1 34 04 01.17 



ENa 95- 



31 25 38.28 

52 44 54.09 
95 49 27.63 

90 08 24.22 

36 24 19.62 

53 27 16.16 

33 27 45.99 

63 18 02.08 

83 14 11.93 

75 11 35.82 

41 19 10.82 

63 29 13.36 

98 42 22.99 

49 44 11.48 

31 33 25.53 
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Sides. 



Metert. 

1, 191. 86 

646.30 

1.078.92 

688.50 
1, 191. 86 
1,294.42 

983.56 
688.50 
852.72 

785. 42 

983.56 

1,029.09 

832.07 
785.42 
737.44 

625.68 
832. 07 
810. 75 

847.15 
625.68 
877.64 

997.10 

847.15 

1, 069. 16 

1,297.40 
997.10 
631.52 

2.296.43 
1.297.40 
1,364.77 

3, 367. 70 
2,296.43 
1,602.87 

3,969.35 
3,367.70 
5,551.44 

4,704.61 
3,969.35 
4.500.75 

6,479.66 
3,367.70 
4,342.76 



1, 127. 88 
564.00 
731.87 

738.83 
1, 127. 88 
1.409.65 

1,244.87 

738.83 

1, 000. 11 

768.34 
1,244.87 
1.383.74 

1.125.05 

768.34 

1, 041. 30 

995.29 
768.34 
526.95 



Stations. 



Lake George— Cont'd. 

A29 

A33 

A22 



A22. 
A 24. 
A 33. 

A 33. 
A 35. 

A 24. 

A35. 
A 37. 

A 24. 

A24. 
A 26. 
A:^7. 

A 26. 
A 28. 
A 37. 

A 37. 
A 39. 

A28- 

A39. 
A 30. 
A 28. 

A 28. 
A41. 
A 30. 

A 30. 
A 32. 

A41. 

A 32. 

A 34. 
A41. 

A41. 
A 43. 
A 34. 

A43. 

A 45. 
A 34. 

A34. 
A 40. 
A 46. 



A 40' 

A 38* 
A45* 

A 45* 
A 36* 
A38* 



A 42. 
A 40. 

A 40. 
A 47. 
A 42. 

A 42. 
A 44. 
A 47. 

A 44. 
A 46. 

A47< 



Acljastcd 
angles. 



33 53 37.58 

49 53 36.98 

96 12 45.44 

36 16 13.01 

29 10 58.42 

114 32 48.57 

35 00 48.48 

96 22 34.58 

48 36 36.94 

75 36 01.58 

22 50 08.48 

81 24 49.94 

38 26 12.82 
88 27 57.82 
53 05 49.36 

68 01 29.21 

39 58 18.62 
72 00 12.17 

41 45 36.88 

108 59 45.78 

29 14 37.84 



69 
29 
90 



105 
36 
37 

64 
53 
61 



43 28.78 
35 05.78 
41 25.44 



46 04 56.18 
70 30 31.68 
63 24 32.14 



17 33.42 

49 09.01 

53 17.57 

06 55.82 

55 04.32 

57 59.86 



43 08 45.68 

65 08 13.18 

71 43 01.14 

51 26 48.38 

86 21 04.38 

92 12 07.24 

48 50 08.82 

30 40 12.42 

100 29 38.76 

56 53 15.6 

83 54 03.7 

39 12 40.7 

77 27 14.4 

69 35 31.2 

32 57 14.4 



A46 45 28 31.48 



46 43 27.48 

87 48 01.04 

70 Ul 42.48 

42 44 56.58 

67 13 20.94 



81 
62 
45 

38 
62 



29 06.11 
49 27.22 
41 26.67 



50 
52 



24.09 
14.38 



Sides. 



Meterg. 

820.27 
1. 125. 05 
1,462.30 

995.22 

820.27 

1,530.23 

574.58 
995.22 
751.30 

1,426.18 

674.58 

1,454.01 

886.28 
1.425.18 
1.140.05 

1, 279. 38 

886.28 

1,312.12 

901.16 

1, 279. 38 

661.01 

1,576.33 

901.16 

1,825.14 

1.204.52 
1,576.33 
1,495.29 

1.938.73 
1.204.52 
1, 234. 32 

2, 158. 23 
1.938.73 
2,117.44 

1, 626. 60 
2. 158. 10 
2.258.48 

2, 146. 07 
1, 626. 60 
2.742.21 

3, 167. 29 
2, 146. 07 
4, 136. 83 

2,668.03 

3, 167. 29 

• 2, 013. 70 

2, 778. 74 
2,668.03 
1,548.51 

3, 101. 54 
3. 167. 29 
4,347.09 

4, 294. 45 
3. 101. 54 
4,212.01 

5, 330. 30 
4. 294. 46 
3,856.77 

6,682.68 
5.^Q.3<i 



1\.Vi\ C'vsft-'^^^ 



* Not in chain. 
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Table No. Z.— Tertiary iriangulation8f St. Marys EivcTj etc, — Coutiuued. 



Stations. 



Lake George— Cont'd. 
A44 

A4» 

A46 



A46. 
A 48. 

A49- 

A49. 
A31. 

A 48. 

A 51. 
A 53. 

A 48. 

A 48. 
A 50. 
A 53. 

A 53. 
A54. 
A 50. 

A 50. 
A 52. 
A54. 

A 52. 

A 56. 
A 54. 

A 54. 
A 55. 
A 56. 

A 56. 

A 58. 
A 65. 



A 55. 
D59. 
A 58. 

A 58. 

A 59. 
n59. 



Little Mud Lake: 

D59 

A60 

A59 



A 60. 

A 61. 
A 59. 

A 59. 
A 62. 
A61. 

A 62. 
A 63. 
A61. 

A 61. 
A64. 
A03. 

A 64. 
A 66. 
A 63. 



Adjusted, 
angles. 



A 63.. 
A63i. 
A66.. 



o ' »» 

41 38 50.89 

39 23 25.48 
98 57 43.63 

79 50 41.41 

32 33 00.62 

67 36 08.97 

40 35 14.28 
92 22 47.20 
47 01 58.43 

28 18 51.39 

C7 37 51.68 

84 03 16.93 

56 29 36.02 

63 54 .38.32 

59 35 45.66 

47 11 53.68 

38 16 47.68 

94 31 18.64 



38 
09 
42 

00 
34 

85 

42 
65 
72 



35 55 08.32 

47 12 59.02 

96 51 52.66 

65 05 35.18 

60 16 42.78 

54 37 42.04 

57 38 34.19 

44 20 50.49 

77 51 35.32 



28 53 44.29 
58 28 44.40 
92 37 31.31 

70 09 01.59 

29 40 21.59 
80 04 36.82 

20 17 30.99 

71 48 44.20 
87 53 44.72 



74 

40 
65 

39 
79 
60 



04 26.59 

30 01.00 

25 32.41 

54 14.79 

38 23.19 

27 22.02 



65 34 04.49 

52 26 44.20 

61 59 11.31 

55 28 25.11 

84 28 00.61 

40 03 34.28 



Sides. 



15 33.02 

30 09.42 

14 17.56 

19 25.02 

21 11.22 

19 23.76 

19 10.18 

00 40.58 

40 09.24 



Meter$. 
4. 300. 74 
4.102.90 
6. 526. 48 

8. 032. 25 

4 390. 74 
7. 544. 50 

5, 230. 33 
8. 032. 25 

5 882. 64 

2, 682. 65 
5, 230. 33 
5, 625. 51 

2, 490. 62 
2, 682. 65 
2, 576. 21 

2. 949. 77 
2, 490. 62 
4, 007. 84 

1,851.97 
2, 949. 77 
2, 010. 46 

2,851.46 
1,851.97 
3,271.00 

2.118.05 
2,851.40 

3, 003. 12 

1.693.00 
2,118.05 
2, 865. 24 

1. 768. 15 
1, 693. 00 
1, 589. 62 

2.131.06 
1,768.15 
2, 466. 36 



1, 208. 00 
2,131.06 
2,497.30 

2. 288. 21 
1, 208. 00 
2, 396. 35 

835. 30 
2, 288. 51 
2. 406. 90 

1, 236. 79 

835. 30 

1, 169. 67 

806. 56 
1, 2.36. 79 
1,093.82 

926.28 
806. 56 
898. 19 

766.70 
920. 28 
598.92 



Stations. 



Little Mud Lake— Con 

A6.3i 

A65 

A66 

A66* 

A68* 

A65' 

A65 

A70 

A66 

A85* 

A72- 

A70* 

A70* 

A91* 

A72* 

A91* 

A93' 

A72* 

A91* 

A74* , 

A93* 

A70 

A72 

A66 

A66 

A95 

A72 

A72.... 

A97 

A95 

A95 

A98 

A97 

A97 

A Winter Point.. 
A98 

A98 

A Kockv Point 

A Winter Point.. 

Middle Nocbisli: 

A55 

n36 

□ 59 

n36 

□ 51 

□ 59 

□ 51 

A57 , 

□ 59 

□ 59 : 

□ 53 

A57... 

□ 53 

□ 55 

A57 

A67 

A67 

□ 55 



Adjusted 
angles. 



96 22 07.01 

51 26 50.41 

32 11 02.58 

18 09 37.8 

35 37 17 4 

126 13 04.8 



81 
41 
57 

83 
43 
53 



47 
68 
63 



64 
46 
68 

62 
41 
76 



09 56.61 
13 35.61 
36 27.78 

38 52.4 

10 39.9 
10 27.7 



33 34 11.2 

78 20 26.3 

68 05 22.5 

61 53 46.2 

44 18 45.5 

73 47 28.3 



17 
46 
55 



29.2 
36.4 
54.4 



04 24 08.49 

37 06 22.97 

48 29 28.54 

49 44 31.56 
87 58 31.39 
42 16 57.05 



40 50.17 

41 09.57 
38 00.26 

20 15.64 

01 05.68 

29 38.70 



107 17 33.81 

38 12 47.64 

34 29 38.57 

50 15 10.12 

51 20 40.24 
78 24 00.09 



46 11 14.63 
91 27 15.43 
42 21 29.94 

47 55 03.77 
56 12 57. 17 
73 51 59.06 

85 29 12.85 

35 31 33.37 

58 59 13.76 

37 15 55.47 

87 18 19.27 

55 25 45.26 

33 29 09.87 

29 04 46.37 

17 33 03.76 

82 33 15.93 

52 03 52.93 

95 22 51.14 



Sides. 



Mttera. 
974.34 
766.70 
522.19 

521. 41 

974.34 

1. 349. 65 

1.460.88 
974.34 

1,248.38 

1,813.22 
1, 248. 38 
1,460.38 

1.023.75 
1.813.22 
1,717.09 

1,292.09 
1,02:<.75 
1.407.23 

1, 109.29 
1.407.23 
1,356.04 

2,414.35 
1. 460. 88 
1,813.36 

1,843.65 
2,414.X5 
1,625.35 

2, 290. 46 
1,843.65 
2,359.72 

3, 005. 29 
2.290.46 
3, 393. 46 

4.777.50 
3,006.29 
2,833.72 

4,704.61 
4,777.59 
5,992.79 



1,147.45 
1.589.63 
1,071.38 

1,024.61 
1,147.45 

1. 338. 75 

1. 7.«i8. 15 
1,024.61 
l,5n.5' 

1, 065. 7f 
1, 758. 15 
1,449.31 

1, 206. 12 

1. 065. 76 
1, 944. 14 

822.86 
1. 206. 12 
1,522.50 



* Not in chain. 
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Table No. 3,— Tertiary triangulatiofis, St Maryn River, etc. — Continued. 



8tatioQs. 



Middle Neebish-Coii. 

D55 

A71 

/1«7 



Ac^iasted 
angles. 



73 
51 



56 26.57 
31 38.57 
31 54.86 



A71 65 46 09.87 

A«9 1 40 17 26.87 

A67 1 73 56 24.26 

A«7 ! 58 11 07.27 

A 73 1 41 20 38.67 

A6» 80 ^8 14.06 



A 36. 
A55. 
D51. 

A 69. 
A 76. 
A 73. 



St. Marys Kiver, near 
SanltSte. Marie: 

A8 

A13 

AH 



A 6. 
DO. 
A8. 



A». 

nil. 

A6.. 



A 14. 
A 21. 



Ltake Geor/^e, Irian- 
elea not in chain: 
Al« 

ni7 

A18 



A 41. 

ai9- 

A34. 

Dl«- 
21. 
A 34. 

D21. 

□ 23. 
A 34. 

A 32. 

□ 6.. 
A 34. 



A 43. 

OS 
A45. 

A 45. 

□ 25. 

□ 8.. 

A 45. 

□ 10. 
A 42. 

A 45. 

□ 12. 
A42. 

A 40. 

□ 14. 
A 42. 



43 
52 



20 

139 

20 



18 

47 

113 

40 
98 
40 



82 
45 
52 



32 10.6 
45 27.2 
42 22.2 



82 1^ 53.53 
28 32 00.93 
69 15 05.54 



43 20 14.5 

105 36 38.6 

31 03 06.9 



25 18.5 
19 29.9 
15 11.6 



69 37 49.0 

67 14 17.0 

43 07 34.0 

74 27 45.2 

51 26 37.9 

54 05 36.9 



54 00.0 
23 07.5 
42 52.5 



29 

31 
58 



33.7 
55.6 
30.7 



Sides. 



47 44 01.0 

80 02 86.0 

52 13 23.0 

83 18 24.0 

45 31 31.0 

51 10 05.0 



06 26.0 
38 35.0 
14 59.0 



18 03 09.6 

90 54 06.7 

62 02 43.7 

54 07 00.0 

83 26 33.0 

42 20 27.0 

64 47 20.4 

103 42 56.3 

11 29 43.3 

40 25 25.8 

123 44 05.8 

15 50 28.4 

61 22 47.0 

87 03 08.5 

31 84 04,5 



Meters. 

1,010.04 
822.86 
856.02 

1,424.32 
1, 010. 04 
1,500.97 

1.832.22 
1,424.32 
2, 126. 41 

927.82 
1, 338. 75 
1,071.38 

3, 8(iO. 69 
1, 832. 22 
3, 586. 98 



1,909.91 
2,680.28 
1, 435. 48 

1,300.55 
2, 429. 30 
1, 290. 26 

1,770.76 
1, 741. 77 
1,291.38 

1,638.25 
1, 329. 70 
1, 377. 27 



322.13 
731. 87 
910. 52 

1.417.14 
2. 158. 23 
1,431.06 

1. 064. 75 
1,417.14 
1,137.23 

1,482.00 
1, 064. 75 
1, 162. 38 

2, 933. 41 
2, 117. 44 
2,341.50 

862.64 
2, 742. 21 
2.458.88 

703. 62 
862.64 
585.97 

4. 048. 46 

4, 347. 09 

891. 76 

3, 389. 56 
4. 347. 09 
1, 426. 91 

2, 726. 18 
3,101.54 
1,625.84 



Stations. 



Lake George, triaogles 
not in chain— Cont'd 

A40 

027 

A42 



D34. 
A 55. 
A 56. 



32. 

n»4. 

A 55. 



A34R. 

A 43... 
A41... 



DIOR. 

A42... 
A45... 



n 12R. 

A42... 
A45... 



A42J. 
A44.. 
A 42.. 



A^nsted 
angles. 



Of (' 

54 10 28.8 

78 05 03.4 

47 44 27.8 

83 48 59.6 

66 28 54.8 

29 42 05.6 

28 14 06.5 

32 26 56.1 

119 18 57.4 

70 30 06.38 

63 43 07.37 

45 46 46.25 



104 
11 
63 



A46R. 

A 47... 
A44... 



A 40. 
D 16. 
A 42. 

A 40. 
G18. 
A 42. 



Light-house, I^ake 

George , , 

D35 

A51 



Crib Light, foot of flatn 

035 

A61 



Shoal Island Light 

A55 

G32 



A 40. 
D20. 
A 42. 

A 40. 

D29. 
A 42. 

A 40. 

22. 
A 42. 

A 49. 
D31. 
A 46. 

A 48. 
D33. 
A51. 



033.. 
314. 
A51.. 



39 05.86 
55 10.60 
25 43.45 



126 11 07.81 

16 39 46.40 

37 09 05.70 

55 13 31.85 

03 06 19.30 

31 40 08.85 

52 49 22.47 

38 44 06.22 
88 26 31.31 

42 03 04.6 
87 45 49.7 
50 11 06.7 

43 29 02.7 
74 18 62.6 
62 12 04.7 



30 25 04.25 

96 40 51.50 

52 54 04.25 

20 08 07.50 

120 08 43.25 

39 43 09.25 

18 29 26.0 

104 09 04.5 

57 21 29.5 

37 22 58.9 

69 37 30.3 

72 59 30.8 

40 40 59.2 
62 19 13.6 
76 59 47.2 

33 56 00.3 

54 44 09.4 

91 19 50.3 

87 17 38.5 

46 22 20.3 

46 20 U1.2 

17 21 02.4 

80 12 30.2 

82 26 27.4 

100 22 31.0 

50 13 04.2 

20 24 23.9 



Sides. 



MeUri, 
2,570.12 
3. 101. 54 
2,346.04 

2,118.05 
1, 953. 48 
1.035.60 

1,035.60 
1, 197. 18 
1,945.53 

2, 258. 48 
2, 148. 22 
1,717.04 

4, 347. 09 

928.02 

4,018.63 

4, 347. 09 
1.544.38 
3, 252. 74 

3, 856. 76 
4, 688. 44 
2,466.11 

5, 330. 30 
4,185.99 
6, 687. 40 

2, 078. 98 
3, 101. 54 
2, 384. 16 

2, 216. 89 
.3, 101. 54 
2,849.72 



1.700.99 
3, 336. 83 
2,679.64 

1, 700. 99 
4, 273. 01 
3,157.63 

1,197.18 
3,660.29 
3, 178. 64 

2, 008. 76 
3, 101. 54 
3,163.84 

2, 283. 10 
3, 101. 64 
3. 412. 54 

2, 120. 48 
3,101.54 
3,797.56 

6,059.15 
4, 390. 74 
4, 387. 92 

1,682.84 
6, 230. 33 
5,261.53 

2,026.02 

1,582.84 

'1,011.32 



\ 
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Table No. 3. — Tertiary triangulatiotis, St. Marys Eivery etc, — Continaed. 



StAtions. 



Crib E (1881).. 
Crib W (1881), 
A48 



A 48. 
3 37. 
A50. 



A49R 

A44.., 

A46R 



Manchester Crib Light 

D12R 

A*2 



Church's Crib Light 

A42 

A4i -- 



Crib Light at head of 

flats 

A49R 

a4«R 



Light-house, Lake 



George 
ira 



A Laii 

A Rankin Mountain 



A34. 
D 6. 



Adjusted 
angles. 



08 38 30.1 

43 04 02.8 

38 17 18.1 

62 67 17.0 

78 05 2L5 

38 57 21.5 

39 18 19.52 
41 50 40.26 
08 50 54.22 

138 17 45.0 

30 23 14.0 

11 10 01.0 

82 22 00.0 

45 10 02 5 

52 27 57.5 



53 20 41.0 
83 36 58.5 
42 42 20.5 



52 
45 



Crib E (1870) 08 

Crib W (1870) , 43 



A 48. 



A48 

Crib W (1882) 
A53 



A53 

Crib W (1881) 
A48 



A53 

Crib W (1879) . 
A4« 



D33. 
D35. 
A 48. 



I 



38 

91 
43 
45 



30 
10 
19 

11 
07 
41 



47 29 59.88 
19 12 37.63 



14 59.0 
38 35.0 



A32 82 06 26.0 



06.6 
19.3 
34.1 

02.7 
38.6 
18.7 



45 39 59.4 

43 04 47.4 

91 15 13.2 

45 38 38.7 

43 05 28.9 

91 15 52.4 

51 46 38.5 

04 40 54.5 

33 32^ 27.0 



Sides. 



Metert. 
2,809.36 
1,940.53 
1, 760. 82 

2,344.98 
2,576.21 
1, 655. 36 

4, 185. 99 
4. 408. .55 
6, 520 55 

3.252.74 

2. 473. 86 

059.45 

3, &56. 76 
2, 759. 55 
3, 085. 02 



4. 408. 55 
5. 464. 67 
3, 727. 08 



23, 775.'59 

19, 084. 19 

8, 517. 11 

2,341.59 
2, 117. 44 
2,933.41 

2.807.70 
1,942.35 
1,760.51 

3, 023. 32 
2,682.65 
2,807.95 

2. 809. 39 
2. 682. 65 
3, 926. 70 

2, 807. 70 
2,682.65 
3, 925. 84 

4, 147. 36 
5, 261. 53 
2, 916. 89 



Stations. 



A48 

D37 

A50 

n37 

D24 

A48 

n37 

D39 

A50 

A53 '. 

D26 

A48 

A48 

D39 

A50 \.. 

A52 

D43 

AM 

D43 

G28 

A&4 

n43 

041 

a28 

n43 

D45 

A54 

045 

nA(1881) 

D43 

045 

OB(1881) 

D43 

A54 

047 

045 

A57 

GC(1883) 

D55 



A<\)n8ted 
angle«. 



62 57 17.0 
78 05 21.5 
38 57 21.5 

27 12 38.0 

98 40 07.5 

54 07 14.5 

51 00 56.3 
106 33 42.3 

22 16 21.4 

89 11 40.0 

57 28 52.0 

33 19 28.0 

45 U 51.6 

73 34 31.2 
01 13 37.2 

18 19 35.7 

49 00 10.6 

112 31 13.7 

74 47 10.4 
53 04 44.3 

52 07 56.3 

66 50 12.6 

49 13 25.7 

63 56 21.7 

57 02 3L0 

60 20 43.0 

62 36 46.0 

43 29 49.9 

77 05 17.7 

59 24 52.4 

77 27 28.7 

66 57 47.5 

35 34 43.8 

46 48 53.7 

34 35 00.7 
98 36 05.6 

50 37 30.6 
88 52 46.3 
40 29 43.1 



Sides. 



Metert. 
2,344.08 
2,576.21 
1,655.36 

765.68 
1.655.36 
1.356.76 

1,905.72 

2,344.08 

927.25 

3, 181. 14 
2,682.65 
1, 747. 82 

1. 905. 70 
2.576.21 
2. 354. 21 

760.80 
1,85L97 
2, 261. 52 

929.16 
769.80 
760.14 

922.87 
700.14 
90L73 

743.26 
769.80 
786.54 

555.43 
786.54 
694.67 

834.30 
786.54 
407.28 

954.80 

743.26 

1«294.74 

783.30 

1, 206. 12 

932.52 
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Tablk No. 4. — Geographical posiiiona of the stations of the tertiary triangulation of the 
river, by all channeh, between Little Rapids and Rocky Point, 



Station. 



Bay lAke : 

A Bast base 

800. 
A21 



AU(TopSiiil 
Island). 



A4IT 



Al 



A« 



A3. 



A 8. 



A 6. 



A 7 



A 10. 



A 9 



All. 



Al* 



A 13 



Latitude. 



46 20 14. 06 
46 29 21. 39 



46 29 44. 52 



46 29 16. 87 



46 28 58. 91 



46 26 30. 92 



Longitude. 



o / " 
84 18 14.04 

84 18 35.78 



84 17 43. 20 



84 16 58. 36 



84 18 01. 00 



84 17 07. 73 



46 28 09. 08 



84 17 44. 40 



46 28 00. 39 I 84 16 33. 27 



46 27 43.27 84 17 12.24 



46 27 20. 31 84 10 41. 67 



46 27 27. 53 I 84 15 54. 30 



46 26 43. 37 84 16 18. 88 



I 



A 12 40 26 35.67 



84 14 33.74 



46 26 20.97 84 15 52.49 

I 



46 26 02. 51 



46 25 07. 98 



84 14 22.97 



84 15 23. 97 



Azimuth. 



o ' // 



237 29 52. 
183 24 15. 1 



15 05 
311 45 
131 58 

57 30 
352 34 
29U 00 
268 08 

84 59 



31.6 
29.3 
15.4 
30.2 
28.2 
04.5 
41.2 
56.4 



To stations. 



131 46 01. 8 
211 47 19.3 

67 28 31.4 
8 01 08. 4 

247 27 46. , 
195 05 18.8 
307 15 05. 6 
347 02 33. 2 

127 15 44.2 

188 01 01. 6 

40 15 40. 2 

322 02 29. 

3 45 05. 

167 02 45. 2 
229 15 13. 6 
280 01 07. 8 

100 01 59. 4 

142 02 54. 

57 34 06. 5 

8 14 43. 8 

320 42 05. 3 

183 45 01.7 
237 33 38. 2 
317 22 16. 

137 22 38. 2 
188 14 37. 7 
257 33 08. 3 
336 54 11.8 

77 33 42,6 
140 42 .33.5 

21 00 13.6 
312 55 40. 1 
358 53 24.4 

156 54 28. 2 
200 59 55. 8 
276 02 03. 4 

96 03 19.6 

132 56 47. 5 
74 54 15. 4 

347 20 30.9 



AU 
D4. 



Al.. 
A4U 
D4.. 
A 21. 
A 23. 
A25. 
A 18. 
a 13. 



A 14 
A 16 

Al. 
A6. 



106 37 04. 8 

167 20 38. 8 

37 44 33. 8 

344 42 43. 9 

164 52 59.4 
217 43 49. 6 
292 08 29.6 
354 39 45. 5 



A4U 
A 14. 
A6.. 
A3.. 



Al.. 
A4U 
A3.. 
A8.. 
A5.. 



Al 
A6 
A8 



A3. 
A6. 

A5. 
A7. 
A 10 



A6 
A7 



A5. 

A8. 
A 10 

A9. 



A7. 
A8. 

A9- 
A12 

All 



A7. 
A 10 
A 12 



A9. 
A 10 
All 

A 14 



344 52 38. 7 A 13 

178 53 25. 7 I A 10 

254 53 18. 3 I A 12 

286 35 59. 9 A 14 



All 
A 12 
A 13 
A 16 

All 
AU 
M6 



Distance, 



Meters. 



1, 329. 70 
1. 638. 25 



458.58 
282.12 
377.27 
320.70 
270. 38 
425. 11 
516.63 
000.01 

282.12 
062.22 
446.63 
432. 76 

446.63 
458.58 
427.06 
578. 84 

427.00 
432. 76 
033.00 
195.42 
474. 33 

578.84 
033.00 
54L54 

541.54 
195.42 
985.52 
250.60 
311.22 



Loga- 
ritlims of 
distances. 



Meters. 



1,474.33 
985.52 
963.57 

963.57 
1.250.50 
1,034.12 
1,240.19 

1, 034. 12 
1.311.22 
1.460.64 
2, 350. 66 
2.055.47 

1.240.19 
1.460.64 
2,257.18 

2, 257. 18 
2, 350. 66 
I, 741. 52 
1, 040. 51 

2,334.64 
2, 055. 47 
1.741.62 
1,994.8.) 

1,904.83 
1, 049. 51 
2,128.92 
2, 582. 70 

2,334.64 
2. 128. 92 



3. 1237525 
3. 2143702 

3.1630202 
3. 1070280 
3. 1300106 
3. 1237525 
3. 1030341 
3.1538401 
3.1808807 
3.2810128 

3. 1070280 
3.0262138 
3. 1603571 
3. 1561737 

3. 1603571 
3. 1630202 
3. 1546080 
3. 1083374 

3. 1546089 
3. 1561737 
3. 0141013 
3. 0775197 
3. 1685936 

3. 1983374 
3. 0141013 
3. 1879539 

3. 1879539 
3. 0775197 
2. 9936678 
3. 0970831 
3. 1176752 

3. 1685936 
2.9936678 
2.9838854 

2.9838d54 
3.0970831 
3.0145715 
3.0934887 

3.0145715 
3. 1176752 
3. 1645434 
3. 3711899 
3.3129118 

3. 0934887 
3. 1645434 
3.3535660 

3.3535660 
3.3711899 
3.2409282 
3.0209853 

3.3682202 
2.3129118 
3. 2409282 
3.2999049 

3.2999049 
3.0209853 
3. 3281586 
3. 4120744 

3.3682202 
3. 3281580 



Dis. 
tance 



Miles. 



A 15 .M> Vi».%\ \ ^.VKWfeYb 



826 
1.018 

0.906 
0.797 
0.856 
0.826 
0.780 
0.885 
0.042 
1.187 

0.707 
0.660 
0.800 
0.800 

0.809 
0.000 
0.887 
0.081 

0.887 
0.800 
0.642 
0.743 
0.016 

0.081 
0.642 
0.958 

0.958 
0.743 
0.612 
0.777 
0.815 

0.916 
0.612 
0.590 

0.500 
0.777 
0.643 
0.771 

0:643 
0.815 
0.008 
1.461 
1.277 

0.771 
0.008 
1.403 

L403 
1.461 

1.082 
0.652 

1.451 
1.277 
1.082 
1.240 

1.240 
0.652 
1.323 
1.605 

1.451 
,1.32a 
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Table No. 4. — Geographical positions of the staiions of the tertiary triangulatitm of Ike 

rirer, by all channelB, etc, — Continued. 



Station. 



Hav Lake— Con- 
tiiuiefl. 
A15 



Al«. 



A 18. 



A 17. 



A 19. 



Latitude. 



46 24 20. 59 



46 24 41. Kt 



46 23 30. 18 



46 23 38.60 



46 22 02.80 



A20. 



A 75. 



A 21 



A 73. 



A 76. 



West Neebish 
A77 



A 78. 



A 79. 



46 22 47.82 



46 21 50.04 



40 21 03. 35 



46 20 27. 49 



46 20 24.03 



46 10 21. 02 



46 19 06.47 



46 18 40.62 



A 80. 



A 81. 



46 17 42.74 



46 17 34.87 



Longitude. 



84 15 17.56 



84 13 61.08 



84 13 28. 12 



84 14 58.44 



84 13 50. 12 



84 12 07. 37 



84 11 05.26 



84 13 14. 02 



84 10 25.73 



84 13 23. 36 



84 11 22.92 



84 13 11.72 



B4 12 Zl 71 



84 13 12.48 



84 \1 34.15 



Asimutfa. 



o / '/ 

174 30 50. 1 
250 27 11.1 
208 39 42. 1 
345 43 11.4 

112 00 36.9 

164 43 07. 
70 28 13. 7 

345 46 20. 9 

118 41 0L3 

165 46 37. 5 
80 24 21.5 
12 34 25.2 

312 35 44.6 

165 43 25. 3 
260 23 16. 1 
334 23 58.3 

134 24*41.2 
192 34 02.7 
239 50 31. 1 
276 05 08. 6 
332 20 48. 1 

132 36 43. 1 

59 51 52. 

323 20 32. 2 

06 07 14. 4 
143 21 17. 1 

62 23 06. G 
341 38 51.9 

48 21 22. 9 

1.52 21 20. 7 

242 21 33. 4 

287 05 09. 6 

9 34 08. 2 

107 07 11.4 

161 39 20. 5 

88 49 44. 3 

30 48 37. 8 

19 34 38. 7 

338 13 59. 8 

189 34 0L5 
268 47 35. 8 
307 26 15.8 
354 08 07. 4 
297 19 30. 6 
228 19 51.2 

127 27 42. 9 

210 47 56. 4 

79 05 10. 9 

46 12 54. 6 

174 08 15. 8 

250 03 52. 2 

307 49 51. 6 

21 52.4 

127 50 26.3 

226 12 10.6 

30 17 38.6 

6 38 14. 6 



210 17 03. 
180 21 51. 
286 44 11. 
335 00 45. 



307 39 00. 1 






To stations— 



A 13.,. 
A16... 

A18... 
A17... 



[ 



A13 

A14 

A15 

A18 1,905.66 



Diatance. 



Ja€Ur§m 

1,469.81 
1.080.58 
2,666.23 
1,656.54 

2.142.28 
2,582.70 
1,960.58 



A 15 
A 16 
A 17 
A 19 
A20 

A 15 
A 18 
A 19 



2,665.23 
1,995.66 
1, 967. 55 
3.046.00 
2,343.05 

1,656.54 
1,957.65 
2,034.37 



A 17 2,934.37 

A 18 3,046.00 

A 20 2,761.60 

A 75 3,737.36 

A21 : 2,075.58 



A 18 
A 19 
A 75 

A 19 
A20 

A 21 



2,343.05 
2, 761. 60 
2,224.04 

3, 737. 36 
2. 224. 00 
3, 107. 90 



A73 2.685.29 



A 76 



A 19 

A 75 
A 73 
A 76 

A 21 

A 75 
A 76 
A 77 
A 69 



3, 953. 17 

2, 075. 58 
3, 1?7. 90 
3, 766. 06 
1,203.15 

3.766.06 
2,685.29 
3,800.69 
2,389.43 
1.832.22 



A07 2,126.41 



A 21 

A 73 
A 77 
A 78 
A69 
A 75 



1,203.15 
3, 800. 69 
3, 245. 48 
2, 435. 53 
3,586.98 
3,953.17 



A 76 3,245.48 

A 73 2,389.43 

A 78 ' 2,371.12 

A 79 1,802.31 

A 76 ! 2.435.53 

A 77 2.371.12 

A 79 1,300.76 

A80 2.585.25 



A78 1,300.76 



2,0 VA O^.V 



A 77 
A80 
A 81 

A 79 
A 78 

A 81 
A82 
A 83 



1. 802. 31 
2. 060. 86 
2, 044. 01 

2.069.86 
2,585.25 
843.64 
1, 189. 91 
1, 139. 18 

843.64 



Log»- 
ritluns of 
distances. 



3. 1672615 
3.2923852 
3.4257349 
3. 2192013 

3.3308760 
3. 4120744 
3.2923852 
3.3000874 

3.4257349 
3.3000874 
3.2917125 
3.4837299 
3.3007824 



Dis- 
tance. 



MiUa. 
0.013 
1.218 
1.656 
1.029 

1.331 
1.605 
L2I8 
1.240 

1.066 
1.240 
1.216 
1.8S3 
1.450 



3.2192013 l.OSO 
3.2917125 1.216 
3.4675142 1.823 






3.4075142 
3.4837299 
3.4411601 
3.5725051 
3. 3171392 

3.3007824 
3.4411001 
3. 3471356 

3.5725051 
3.3471356 
3. 49240r2 
3. 4280916 
3.5900452 

3. 3171392 
3.4024672 
3. 5758876 
3.0803204 

3. 5758670 
3.4280916 
3. 5708C27 
3. 3782939 
3.2029788 
3.3270481 

3.0803204 
3. 5798627 
3.5112783 
3. 3865927 
3.5547280 
3.5900452 

3.5112783 
3. 3782939 
3. .3749533 
3.2558300 

3.3805027 
3. 3749533 
3. 1141968 
3. 4125017 

3.1141068 
3.2558300 
3. 3150410 
3.3104811 

3. 3159410 
3.4125017 
2.0201558 
3.0755154 
3.0505923 

2.9201558 



1.823 
1.883 
1.716 
2.322 
1.290 

1.456 
1.716 
1.382 

2.322 
1.382 
L931 
1.660 
2.456 

1.290 
1.931 
2.340 
0.748 

2.340 
1.060 
1.876 
1.485 
1.139 
1.821 

0.748 
1.876 
2.017 
L513 
2.229 
2.456 

2.017 
1.485 
L473 
1.120 

1.513 
1.473 
U.80e 
L606 

0.800 
1.120 
1.288 
1.270 

L286 
1.008 
0.524 
0.739 
0.708 

0.524 
V2TO 
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Table No. 4. — Geographical positions of the stations of the tertiary triangulation of the 

river f by all channels f etc, — Continued. 



Station. 



TTeat Neebish 
OoDtinuei!. 
A«2 



A 83. 



A 85. 



AM. 



Latitude. 



Longitude. 



46 17 07. 76 



84 12 49: 13 



46 17 20. 20 84 12 30. 36 



46 17 02. 13 



84 12 16.41 



46 16 50. 46 



84 12 31.28 



A86...:. 



A 87. 



A 88. 



A8»--- 
A 88R 



46 16 4r.G4 84 12 14.48 



46 16 47.40 



84 11 53.34 



46 16 12.26 84 11 46.74 



46 10 20.35 I 84 11 21.64 



46 16 21.08 84 11 20.01 



A 114. 



A 107. 



A 112. 



46 15 43. 40 



46 15 47. 03 



84 11 18. .U 



84 10 46. 64 



46 15 17.50 I 84 11 04.16 



AW>5- 



Alio 



A 103. 



A 1<>8. 



46 15 16.45 



84 10 27. 54 



40 14 55. 33 



84 10 51.07 



46 14 50. 35 



46 14 27. 31 



84 10 28.37 



84 10 44. 83 



Azimuth. 



200 12 52. 7 
155 10 02. 3 
226 19 33.8 
283 55 37. 3 

46 19 47. 4 

127 39 30.6 

331 49 57. 3 

1 46 46. 4 

151 50 07. 4 
103 56 01. 
75 27 57.8 
355 51 32. 6 
312 27 00. 6 

255 27 47. 
181 46 45. 7. 
323 36 30. 

175 51 3t.O 
143 36 42. 2 
255 15 45. 2 
328 28 40. 7 
299 40 04. 6 

75 16 00. 5 
132 27 17. 3 
352 35 33. 6 
320 59 38. 



172 35 38. 
148 29 OD. 
242 19 27. 
325 41 08. 



245 04 29. 8 

65 04 47. 9 
141 00 01.0 

62 19 46. 5 
119 49 43.9 
358 16 51. 5 
326 28 06. 6 

145 41 29. 3 
178 16 52.7 
260 36 40. 2 
:{39 07 39. 

80 37 03. 1 

146 28 30. 7 
22 26 52. 2 

336 34 40. 8 

159 07 49. 2 
202 26 39. 5 
272 34 10. 5 
338 43 17. 4 

156 34 54. 6 
02 34 37. 
38 25 20. 9 

353 40 19. 8 

158 43 26.4 
218 25 03. 4 
284 14 11.0 
350 23 09. 2 

104 14 31.4 

173 40 22. 8 

32 63 05. 7 

331 27 49.9' 



170 23 14 2 
212 52 50. 
28;i 12 23 
2G 31 46 



To Btations- 



A81. 
A 80, 

A 83, 
A 85, 

A 82. 
A 80 

A 85. 
A84. 



A 83, 
A 82. 
A 84, 
A 80. 
A 87. 

A 85, 

A83, 
A 86, 



A 85... 
A84... 
A 87... 
A88... 
A 89 It. 



A86 
A 85, 
A 88. 
A 89 



A 87... 
A 86... 
A89R. 
A 114.. 
A89... 



A 88 
A 87 



A 88. 
A 86. 
A 114 
A 107 



A 88... 
A 89 K. 
A 107.. 
A 112.. 



A114.. 
A 89 R. 
A 112.. 
A 105.. 



A 114, 
A 107 
A 105, 
Alio 

A 107, 
A 112 
Alio, 
A 103 

A 112, 
A 105, 
A 103 
A 108 

A 110 
A 105, 
A 108. 
A 101. 






A 110 



Distance. 



Meten. 
891.82 

1, 189. 91 
556. 03 
722.11 

556.03 

1, 139. 18 

632. 72 

640.70 

632.72 
722.11 
329.11 
572.46 
669.52 

229.11 
640.70 
606.67 

572.46 

606.67 

468. 08 

1, 136. 50 

1,344.52 

468. 08 

669.52 

1.097.04 

1. 078. 55 

1,097.04 
1, 136. 50 

646. 30 
1,078.92 

592.62 

592.62 
1.078.55 

646.30 
1.344.52 
1,101.86 
1, 294. 42 

1.078.92 

1,191.86 

688.50 

852. 72 

088.50 
1,294.42 

983.56 
1,029.09 

852.72 
983.56 
785.42 
737.44 

1,029.09 
785. 42 
832. 07 
810. 75 



Lo^a- 
rtihms of 
distauces. 



62."). 08 

810.7.'> 

847.15 

1, 069. 10 



Meters. 
2. 9502750 
3. 0755154 
2. 7450979 
2. 8586018 

2.7450979 
3.0565923 
2. 8012133 
2. 8066583 

2 8012133 
2. 8586018 
2. 5173383 
2. 7577483 
2.8257641 

2. 5173383 
2.8066583 
2.7829537 

2.7577483 
2. 7829537 
2. 6703175 
3. 0555685 
3. 1285605 

2. 6703175 
2. 8257641 
3. 0402207 
3.0328414 

3.0402207 
3.0555685 
2. 8104323 
3.0329884 
2. 7727766 

2. 7727766 
3. 0328414 

2. 8104323 
3. 1285665 
3. 0762272 
3. 1120758 

3. 0329884 
3. 0762272 
2. 8379054 
2. 9308053 

2.8379954 
3. 1120758 
2. 9928018 
3.0124540 

2.9308053 
2. 9928018 
2. 8951025 
2. 8677266 

3. 0124540 
2. 8951025 
2. 9201618 
2.9088860 



737. 44 ' 2. 8677266 
832.07 : 2.0201618 
625. 68 i 2. 796.3542 
877. 61 2. 9433188 



2. 7963542 
2. 9088860 
2. 9279,588 
3. 0290435 



877. G4 \ 

%v;av»n 



Dis 
tance. 



Miles. 
0.554 
0. 739 
0.346 
0.494 

0.346 
0.708 
0.393 
0.398 

0.393 
0.449 
0.204 
0.356 
0.416 

0.204 
0.398 
0.377 

0.356 
0.376 
0.291 
C.706 
0.835 

0.291 
0.416 
0.682 
0.670 

0.682 
0.706 
0.402 
0.670 
0.308 

0.368 
0.670 

0.402 
0.835 
0.741 
0.804 

0.670 
0.741 
0.428 
0.530 

0.428 
0.804 
0.611 
0.639 

0.530 
0.611 
0.488 
0.458 

0.639 
0.488 
0.517 
0.504 

0.458 
0.517 
0.389 
0.545 

0.389 
0.504 
0.526 
0.664 
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Table No. 4. — Oeoffraphical ptmtions of the Biatwna of the tertiary triangulation of ike 

river, by all channels , etc, — Continued. 



Station. 



Wc«»t Nt^bigli- 
Continual. 

AlOl 



A 106. 



A»9. 



A^^inter Pt. 



Latitude. 



/• 



46 14 19.93 



46 14 09. 00 



A 102. 



46 13 48. 00 



46 12 58.23 



A Eooky Pt. 



A104.... 

Lake Ooorge 
A23 

A25 



A 16. 



A 18. 



A27. 



46 11 09.75 



46 10 45. 43 



46 13 07. 66 



46 29 03.72 



46 29 28. 73 



46 29 46.11 



40 29 51.07 



46 29 33. 71 



A 20. 



A 29. 



A 22. 



46 30 13. 42 



46 30 06. 27 



46 30 42. 17 



Longitude. 



84 09 59.54 



84 10 57. 99 



84 09 13. 84 



84 08 58.45 



84 10 37. 72 



84 07 10.87 



84 14 00. 35 



84 17 35. 50 



84 16 40. 40 



84 16 32.11 



84 15 58. 55 



84 15 34. 70 



84 15 24. 61 



84 14 50. 10 



Asimuth. 



ti 



103 12 56. 3 

151 28 07.1 

74 56 36. 7 

314 59 41.0 



206 31 37. 
254 55 54. 

285 40 25. 
310 25 50. 
355 30 26. 



84 14 59.08 



64 09 58.5 

105 41 39. 5 
134 00 13. 3 
347 19 10.2 

214 00 52. 2 
130 27 16. 9 
167 19 22. 1 

32 27 12. 2 
330 37 40. 4 

92 35 50.3 
252 13 39. 8 

175 30 40.9 
212 26 10.5 
279 35 04. 6 

99 37 83. 9 
150 38 58. 
201 59 47.4 

2A 07 46. 8 
272 32 21. 3 

172 34 33.8 
236 41 08. 2 

110 00 50.1 
56 41 48. 1 
198 14 20.4 
232 18 19.9 
263 43 58.2 

88 00 32. 8 

18 14 26.4 

31 47 38. 3 

267 65 28.6 

276 49 28. 6 

77 55 52. 9 

52 18 5U. 3 

316 29 22. 7 

72 10 37. 9 

226 20 68. 4 

324 13 00. 4 

83 44 45.9 
136 29 40. 
189 56 .56. 1 
223 24 42. 1 



46 21 23. 

9 57 03. 

286 42 51. 

211 31 15.7 

255 09 26. 

43 25 14. 5 
106 43 16. 6 
170 12 29. 9 
205 25 30. 5 
204 06 07. 5 

72 11 01.9 

31 31 34.2 



To atations^ 



A 108 

A 103 ....... 

A106 , 

AW 



A108 

A 101 

A» 

A Winter Pt. 

A102 

A 104.. 



A106 

A 101 

A Winter Pt. 



AVI 

A 106 

A99 

A102 

A Rocky Pt. 

A 104 

A98 



A 106 

A Winter Pt. 
A Rocky Pt.. 



A102 

A Winter Pt. 
A98 



A106 

A Winter Pt. 



A 
A 
A 
A 
A 



Meterr. 
997.10 
1.000.16 
1.297.40 
1,354.77 

631.52 
1,297.40 
2,296.43 
3; 367. 70 
5,551.44 
4,342.76 

2,296.43 

1,354.77 
1,602.87 

2. 833. 72 
3, 367. 70 
1,602.87 
3,969.35 
4.704.61 
6,479.65 
4,777.69 

6,551.44 
3,969.35 
4,500.75 

4, 500. 75 
4,704.61 
5,992.79 

4,342.76 
6,479.66 

1.270.38 
1,406.06 

1, 425. 11 
1,406.06 
564.90 
1, 127. 88 
1,409.65 

1,516.63 
564.90 

1,062.22 
731.87 
910. 52 

731.87 
1,127.88 

738.83 
1,533.15 
1,000.11 

322.13 

1,409.65 

738.83 

1,244.87 

1,383.74 

1,OOO.U 
1,244.87 

768.34 
1, 041. 30 

995.29 

1,383.74 
768.34 

1,125.06 
526.96 

1.462.30 

1,533.15 

1,041.30 

\A'iS-05 

/^Xi .\ «».*r\ 



AM. 
A25, 

A 14, 
A23, 
A 16, 
A 18 
A27, 



A 14.. 
A26.. 
A4U. 
A18.. 

D17-. 



16, 

25 

27 

29. 

20 



D17. 

A25. 
A 18. 
A20 
A29, 

A 18. 

A27. 
A29. 
A22. 
A 31. 

A27. 
A20. 
A22. 
A 31. 
A33. 
A 18. 

A20. 



Diatanoe. 



Lcga- 
rlthma of 
diatancea. 



. Aow i£ £6.\\ c^ca \VAY 

\25:\ 5ft^%.Q\ /^'Xi .\ « 

^^vi4a7!5,Q\ c^'i^ -\v; 



MeUrt. 

2.9967393 
3.0290435 
3. 1130737 
3. 1318048 

2.8003888 
3.1130737 
3.3610533 
3.5273329 
3.7444055 
3.6378656 

3.3610533 
3. 1318648 
3.2048089 

3.4523675 
3.5273329 
3.2048980 
3.5967192 
3.672S236 
8.8115521 
3.6792003 

8.7444065 
3.5687192 
3.6532850 

8.6632850 
3.672o2u6 
3.7776289 

3.6378655 
3.8115521 

3.1030341 
3. 1480042 

3. 1538491 
3.1480042 
2.7519679 
3.0522626 
3. 1491104 

3.1808807 
2. 7519679 
3.0262138 
2.8644345 
2.9502880 

2.8644346 
3.0522626 
2.8686419 
3.1855834 
3.0000466 
2.5080354 

3. 1491104 
2.8685410 
3.0051227 
3. 1410650 

3.0000466 
3.0061227 
2.8865510 
3. 0175750 
2.9079482 

3. 1410550 
2.8865510 
3.0611701 
2. 7217731 
3.1650964 
3.1856834 

3.0176750 
3. 0511701 



IMa- 
tanee. 



0.62D 
0.664 
0.806 
0.842 

0.302 
0.806 
1.427 
2.008 
3.450 
2.680 

1.427 
0.843 
0.906 

1.761 
2.003 
0.906 
2.466 
2.922 
4.026 
2.900 

3.450 
2.466 
2.797 

2.797 
2.922 
3.724 

2.699 
4.026 

0.789 
0.874 

0.886 
0.874 
0.351 
a 701 
0.876 

0.942 
0.351 
0.660 
0.455 
0.566 

0.456 
0.701 
0.450 
0.958 
0.621 
G 200 

0.876 
0.450 
0.774 
0.860 

O.CSl 
0.774 
0.477 
11.647 
0.618 

0.800 
0.477 
0.609 
0.327 
0.909 
0.963 

0.647 
0.6B0 
^.SIO 
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Tablk No. 4. — Geographical poBitiont of the stations of the tertiary triangulation of the 

river, by all channels^ etc. —Continued. 



Sution. 



L.m'ke George- 
ContiiiQed. 
A31 



A 33. 



A 24. 



A 35. 



A 37. 



A 26. 



A 28. 



A 39. 



A 30. 



A<1 



A 32. 



AP* 



Latitniie. 



46 30 21. 68 



46 30 49. 50 



46 31 21. 37 



Longitnde. 



84 14 39.49 



84 H 22.09 



84 14 15. 16 



46 31 07. 13 



46 31 45.47 



46 31 56.05 



46 32 26. 82 



46 32 00. 50 



46 82 49. 43 



46 32 10.42 



46 32 59.77 



46 31 58.08 



A 43. 



A 45. 



46 31 11.77 



46 31 27. 32 



84 13 57.81 



84 13 18. 12 



84 13 56. 78 



84 13 14. 32 



84 12 56.04 



84 12 07.99 



84 12 08.29 



84 11 12.02 



84 10 28. 60 



84 11 04.98 



84 08 58. 31 



Asimntb. 



o ' " 

75 09 58.7 
25 25 47. 2 

24 06 27i 8 

74 00 04. 8 
188 32 53.4 
223 33 41. 8 

37 43 56. 8 
8 32 58.4 

319 56 21. 4 
238 31 31. 5 
200 05 18.7 

43 33 59. 4 
139 56 34.0 
215 32 35.6 

225 23 50.8 

35 33 04.4 

58 32 12.9 

111 88 02.3 

183 38 14.4 

20 05 32. 
291 37 34. 2 
223 36 05. 

289 47 10. 1 

3 38 17.2 

43 36 35. 8 

334 23 39.4 

243 42 13.9 

45 24 06. 8 
154 23 52. 6 
214 07 21.4 

34 07 56. 3 

63 43 02. 1 

00 18 29.9 

255 00 56.5 

100 47 58.0 
180 18 29. 7 
218 11 47.3 
280 09 47. 1 
323 18 82. 8 

320 39 20.8 
277 31 46. 5 

75 01 37. 1 

38 12 28. 1 
334 05 32.3 

56 11 58. 3 



247 25 
100 10 
154 06 

28 27 
296 15 

59 12 

6 59 

315 49 

lui 50 



42.3 
59.5 
03.8 
58.3 
51.1 
28.8 
05.8 
00.8 
04.8 



143 19 18.7 
208 27 32.0 
259 54 20. 3 
241 51 10.6 
207 02 26. 1 

178 32 01.7 
79 55 52. 2 
1 16 16 56. 6 
210 46 35. 4 
255 50 16. 1 
262 15 06. 9 
196 05 35.9 



To stfttiona — 



A20 
A29 

A29 
A22 
A24 
A35 

A22 
A 33 
A35 
A 37 
A26 

A 33 
A24 

A 37 

A 39 
A35 
A24 
A26 
A 28 

A 24 
A 37 
A28 

A 41 
A 37 
A26 
A39 
A30 

A 37 
A28 
A30 

A 39 

A28 
A 41 
A 32 



A28.. 
A30.. 
A32.. 

A34.. 
A 43.. 

DIO.- 
A34R 



A30 

A 41 
A34 
D 6, 



Distance. 



A40 4,136.83 

A41 2,158.23 

A32 2.117.44 

A43 1,626.60 

A45 2,146.07 

ni9 i 1,417.14 



MeUra. 
995.29 
526.95 

1, 462. 30 
820.27 
995.22 
751.30 

1.530.23 

995.22 

574, 58 

1. 425. 18 

1, 140. 05 

751.30 

574. 58 

1,454.91 

661.01 
1. 454. 91 
1, 425. 18 

886.28 
1,279.38 

1,140.05 

886.28 

1,312.12 

1,495.29 
1.279 38 
1,312.12 
901.16 
1, 576. 33 

661.01 

901.16 

1, 825. 14 

1,825.14 
1, 576. 33 
1, 204. 52 
1. 234. 32 

1.495.29 
1.204.52 
1,938.73 
2, 158. 28 
2,258.48 
1.431.06 
2, 148. 22 

1, 234. 32 
1,938.73 
2,117.44 
2,341.50 



21 
23 
O 6 



A41.. 
A34.. 
A 45.. 
O 8.. 
A34R 



A36 1,648.51 

A 43 2.742.21 

A 34 2,146.l»7 

A40 1 3,l6T.7a 

K^ .\^,^fi*.^ 

\ /\\t .\vivi.<» 

I Q25 .\ ^J«5>.«\ 



1,064.75 
1, 482. 00 
2,933.23 

2,258.48 
1,626.60 
2, 742. 21 
2. 458. 88 
1,717.04 



Loga- 
rithnia of 
di8taiice«. 



MeUrg. 
2. 9979482 
2. 7217731 

3.1650364 
2. 91:19595 
2.9979211 
2. 8758107 

3. 1847574 
2.9979211 
2. 7593524 
3.1538688 
3.0569258 

2. 8758107 
2.7593524 
3.1628364 

2.8202106 
3.1628364 
3. 15.38688 
2.9475724 
3. 1070010 

3. 0569258 
2. 9475724 
3. 1179735 

3. 1747241 
3. 1070010 
3.1179735 
2.9548028 
3. 1076474 

2.8202106 
2.9548028 
3.2612971 

3. 2612971 
3. 1976474 
3.0808124 
3. 0914275 

3. 1747241 
3.0808124 
3. 2875167 
3. 3340718 
3. 3538172 
3. 1556586 
3. 3320797 

3.0914275 
8.2875167 
3. 8258122 
3.3695116 

3.6166680 
3. 3340718 
3.3257854 
3.2112804 
3.3316445 
3.1514116 
3.0272492 
3.1708488 
3.4673466 

3. 3538172 
3.2112804 
3.4.381008 
3.3907379 
3.2347708 



3. 1890146 
3. 4381008 
3.3316445 



Dis- 
tance. 



Mile*. 
0.618 
0.327 

0.909 
0.510 
0.618 
0.467 

0.951 
0.618 
0.357 
0.886 
0.706 

0.467 
0.357 
0.904 

0.411 
0.904 
0.886 
0.551 
0.705 

0.708 
0.551 
0.815 

0.929 
0.705 
0.815 
0.560 
0.079 

0.411 
0.560 
1.134 

1.134 
0.979 
0.748 
0.767 

0.929 
0.748 
1.205 
1.341 
1.403 
0.889 
1.335 

0.767 
1.205 
1.316 
1.458 

2.571 
1.341 
1.316 
1.011 
1.334 
0.881 
0.662 
0.921 
1.823 

1.403 
1.011 
1.704 
1.528 
1.067 
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Tablr No. 4. — Geographical poaitious of the aialiomt of ike tertiarif triangulaiion of the 

river, by all ehanneUf etc. — Continued. 



Station. 



Lake Georges- 
Continued. 
A45 



A 40. 



A 38 

A 36 

A 42 



A 47. 



A 44. 



A 46. 



A49. 



A 48. 



Latitude. 



O I n 

46 31 27. 32 



40 32 40. 47 



40 31 48.22 

46 .12 17. 45 
46 31 46. 27 



I^ngitade. 



o » /» 
84 08 58.31 



84 07 29. 31 



46 30 40. 47 



46 29 48.64 



40 27 40. 40 



46 28 05. 60 



46 23 51.33 



84 06 56.85 

84 09 00. 17 
84 05 36. 21 



84 OS 33. 72 



84 04 35. 26 



84 05 39.90 



84 09 02 41 



84.07 42.91 



Aximnth. 



107 27 46.5 
221 49 41. 1 
198 49 23. 4 
225 06 01.2 
141 58 35.0 



67 27 

36 47 

330 54 

308 59 

19 01 

10 22 

3 

351 

352 28 

346 22 

340 40 

342 55 



10 
02 



52.4 
40.0 
24.4 
39.0 
21.4 
26.0 
07.8 
43.6 
41.7 
37.8 
38.2 
39.2 



76 00 44. 2 
150 54 48. 
108 57 58.6 

358 32 00.3 
288 56 29. 1 



82 17 

129 01 
61 47 

340 18 
93 47 
98 08 

.97 26 
81 16 
78 40 
66 48 
56 01 
52 01 
37 41 
04 12 
08 57 

308 38 
25 28 



33.0 
01.0 
40.1 
34.0 
16.0 
02.0 
50.6 
33.2 
55.4 
56.4 
30.2 
13.8 
10.8 
44.3 
20.1 
iTt. 1 
36.5 



87 38 10. 1 



100 00 34.7 
241 44 31. 3 
287 26 58. 
326 17 22. 1 
326 11 04.2 

160 10 18. 2 

107 20 51.0 
10 12 20.4 
60 51 20. 3 

253 25 37. 5 
19 03 10.0 
60 54 05. 

107 51 20. 7 



100 11 42. 
i;6 19 28.1 
100 13 58. 9 
20 23 17. 5 
146 34 00. 1 

240 48 06. 6 
280 11 32. 1 
347 47 41. 1 
28 22 55. 3 
102 53 53. 6 



To stations— 



a 10 

G 12 

□ lOR 

D 12R 

a 8 

A 34......... 

A 45 

A38 

A42 

gtl::::::::: 

027 

D 16 

ai8 

G20 

D20 

G22 

A45 

A40 

A36 

A45 

A38 

A45 

A40 

A47 

A 44 

D 10 

Q12 

G14 

D27 

G 16 

G 18 

020 

020 

G22 

n loR 

U 12R 

A42J 

Chiirchs Point 

Crib. 
Manchester 

SboalsCYib. 



Distance. 



A40... 
A 42... 
A44.., 
A46.., 
A46R 



A42 

A47 

A46 

A49 

A42» 

A46U 

A49R 

Chnrchs Point 
Crib. 



A44 
A 47 
A 49 
A 48 
31 

A44 
A 46 
A 48 
A 51 
31 



200 21 48. 4 
WO Vi 41. A 



s46 



Meters. 

891.75 
1. 426. 91 

928.02 
1,544.38 

862.64 

4.136.83 
3.167.29 
2,013.70 
3.101.54 
4,212.01 
1,625.84 
2, 346. 04 
2, 384. 15 
2,840.72 
3, 163. 84 
3,412.54 
3, 707. 56 

2.668.03 
2, 013. 70 
2,778.74 

1.548.51 
2,778.74 

4, 347. 00 
3, 101. 54 
4.204.45 
3,856.77 
4, 048. 46 
3.380.57 
2,726.18 
2, 570. 13 
2.078.98 
2.216.89 
2,008.75 
2.283.09 
2, 120. 48 
4, 018. 63 
.1,252.74 
4,688.44 
3,085.02 

2,473.86 



4,212.01 
4,204.45 
5, 330. 30 
6,682.68 
6,687.40 

8.856.77 
5,330.30 
4, 192. 90 
6, 526. 48 
2,405.11 
4, 185. 99 
6, 520. 55 
2,759.55 



4,102.00 
6.682.68 
4, 300. 74 
7. 544. 50 
6, 050. 15 

6, 526. 48 
4, 390. 74 
8, 032. 25 
5, 882. 64 
4,387.02 



I 



Loga- 
rithnja of 
distances. 



MHerM. 
2. 0502455 
3. 1J43952 
2. 0675594 
3. 1887554 
2.0358286 

3.6166680 
3.50068S4 
3.3030050 
3. 4015775 
.3.6245817 
3.2110765 
3.3703350 
3,3773345 
8.4348020 
3. 5002141 
3. 5330775 
3.5795042 

3. 4261900 
3. 30390.'i9 
3. 4438472 

3. 1899146 
3.4438472 

3.6381000 
3.4915775 
3.6320075 
3.5862232 
3.6072894 
3. 5301439 
3.435.'V547 
3.4090543 
3. 3178502 
3. 3457442 
3.3020258 
3. 3585240 
3.3264337 
3. 0040776 
3. 5122499 
3.6170286 
3.4803576 



Dis- 
tance. 



iirOes. 

0.554 
0.887 
0.577 
0.960 
0.536 

2.5n 
1.968 
1.251 
1.027 
2. 618 
1.010 
1.458 
1.481 
1.771 
1.066 
2.120 
2.360 

1.658 
1.251 
1.727 

0.062 
1.727 

2.701 
1.927 
2.668 
2.:i96 
2.516 
2.106 
1.604 
1..597 
1.292 
1.378 
1.248 
1.419 
1.318 
2.497 
2.021 
2.913 
1.917 



3.3032568 1.537 



3.6245817 
3.6329075 
3, 7267521 
3.8240507 
3. 8252576 

3 5862232 
3. 7287521 
3. 6225139 
3. 8146787 
3. 3018370 
3. 6217083 
3.8148885 
3.4408387 



3.6225130 
3.8240507 
3.6425377 
3. 8776306 
3. 7824115 

3. 8146787 
3. 6425377 
3.9048371 



2.618 
2.668 
3.312 
4.152 
4.155 

2.396 
3.312 
2.605 
4.055 
1.532 
2.60^ 
4.057 
1.715 



2.605 
4.158 
2.728 
4.688 
3.765 

4.065 
2.728 
4.901 



3. 7695723 3. 656 



3.6422584 



7,544.50 3.8776306 4. 
%.Q'A2. 25 ^ 3. 9048371 4. 901 

K^oV .\ i>,'»a.'3:^ x'i.'WSfBkv I ^.250 

fv,W \l,^«l..«b\w*affiRK»\v«v 



2.727 
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Table No. 4 — Geographical pOBtU&ns of the stations of the teriiarp iriangulation of the 

river, by ail channels, etc. — Continued. 



Station. 



L a 1c o (jr«org€ 
CoDtinued. 
A4« 



A 61. 



Latitude. 



O r !> 

46 23 51.33 



46 25 17. 05 



A 53. 



A50. 



46 22 41.68 



46 22 32. 81 



A 54. 



46 20 57.32 



A 62. 



A6«. 



A 56. 



A68 



46 21 40.43 



46 19 58.73 



46 19 21.07 



46 18 31.07 



Longitade. 



O t /' 

84.07 42.91 



84 11 13.35 



84 08 57. 96 



84 07 02. 13 



84 07 06.47 



84 06 06.25 



84 05 23. 40 



84 06 46. 16 



84 06 10.04 



Asimuth. 



138 07 
166 18 
166 15 
127 50 
127 58 
127 54 
101 35 

43 11 

349 03 

8 23 

25 25 



42.6 
49.8 
54.6 
15.7 
36.5 
26.0 
13.6 
04.3 
49.8 
55.3 
38.0 



160 14 16.8 

96 19 38.5 

48 19.8 

16 55.3 

99 00 33.9 

323 32 46. 8 



1 
121 



181 48 16.8 
143 31 28.9 
224 02 34.3 
809 21 58. 1 
851 41 08. 3 
111 31 20. 6 
163 39 16.9 
48 54 34.6 
2 06 40. 9 

143 83 27.2 
44 03 17. 9 

343 '43 52.9 
62 22 53.6 

163 44 23. 9 

129 23 12. 7 

56 43 03. 5 

20 47 55. 1 

27 00 57. 9 

171 41 23. 
236 42 03.6 
833 33 56.2 

38 39 31. 4 
352 28 16. 8 

76 13 44. 
303 10 58.4 
183 52 01. 
288 01 05. 5 



153 34 21. 7 

200 47 20. 7 

98 56 89.7 

41 18 05. 7 



300 44 07. 8 
208 21 20. 4 
329 02 59. 2 
218 17 40.4 
290 30 53.8 

343 33 58. 
303 50 48.8 



188 53 10. 5 

149 04 37. 2 
316 42 29.0 < 
276 18 14. 
323 30 08. 2 
305 54 09. 
171 03 50.3 
171 02 29.6 
171 01 10. 3 



To stationi 



D33 

CribE(187R). 
Crib R (1881). 
OlbW (1879) 
CribW (1881) 
Crib W (1882) 

D36 

D37 

024 

D26 

G39 

A49 

A53 

033 

Light-bouse. 
Lake George. 

D35 

Crib foot of 

flats, Lake 

George. 
A31i 

A51 

A48, 

A N) 

A54 

n26 

Crib W (1879) 
Crib W (1881) 
Crib W (1882) 

A48 

A53 

A54 

037 

LD39 

A52 

A50 

A53 

A52 

A66 

A65 

A43 

a28.-. 

a« 

n47 

A50 

AW 

A66 

043 

A52 

A54 

A58 

D34 

A54 

A56 

A58 

059 

D38 

051 

034 

032 

Shoal IsUud 
Light. 

A55 

A56 

a5» 

A59 



Distance 



5.261.53 
1.942.35 
1,940.53 
2. 807. 70 
2,809.39 
2,807.95 
4,147.36 
1.655.36 
765.68 
3. 181. 14 
2.354.21 

5, 230. 33 
5,882.64 
5,62.^51 
1.582.84 
3, 336. 83 

1,700.99 
4, 273. 01 



2,020.02 

5,625.51 
2, 682. 65 
2, 490. 62 
4,007.84 
1,747.82 
3,925.84 
3,926.70 
3. 923. 32 

2.576.21 
2,490.62 
2, 949. 77 
2,344.98 
1,905.72 
2,010.40 

2.949.77 

4,007.84 

1, 851. 97 

2.85L46 

3.003.12 

700.80 

929.16 

743.26 

1.294.74 

2,010.46 
1,851.97 
3, 271. 00 
2, 261. 52 

3,271.00 
2,85L46 
2,118.05 
2,865.24 
1, 053. 48 

3, 003. 12 
2, 118. 05 
1, 603. 00 
1,589.62 
1,071.58 
927.82 
1,035.60 
1, 197. 18 
3, 178. 64 



1, 693. 00 
2,865.24 
1,768.15 



Loga- 
rithms of 
distances. 



Meters. 
3.7211119 
3.2883276 
3.2879204 
3. 4483514 
3.4486120 
3.4483887 
3.6177717 
3.2188035 
2.8840482 
3.5025828 
3. 3718448 

3.7185294 
3.7605723 
3. 7501619 
3. 1994379 
3.5233336 

3.2307028 
3.6307340 



3.3066438 

3.7501619 
3. 4285635 
3. 3963075 
3.6029100 
3. 2424978 
3.5939331 
3.5940283 
3.5986543 

3.4109819 
3.3963075 
3. 4097875 
3. 3701400 
3.2800582 
3.3032952 

3.4097875 
3.6029100 
3.2676334 
8.4560670 
3. 4775734 
2.8863765 
2.9680890 
2.8711430 
3. 1121827 

3.3032952 
3.2676334 
3. 5146807 
3.3543995 

3. 5146807 
3.4550670 
3. 3259367 
3.4571607 
3.2908080 

3.4775734 
3.3259367 
3.2286577 
3. 2U12937 
3. 0300252 
2.9674657 
3.0234989 
3. 0781620 
3. 5022417 



Dis- 
tance. 



Miles. 
3.269 
1.207 
1.206 
1.745 
1.746 
1.745 
2.577 
1.029 
0.476 
1.977 
L463 

3.250 
3.655 
3.496 
0.984 
2.073 

1.057 
2.656 



1.259 

3.496 
1.667 
1.548 
2.490 
1.086 
2.439 
2.440 
2.438 

1,601 
1.548 
1.833 
1.457 
1.184 
1.249 

1.833 
2.400 
1.151 
1.772 
1.866 
0.478 
0.577 
462 
0.806 

1.249 
1.151 
2.033 
L405 

2.033 
1.772 
1.316 
1.780 
1.214 

L866 
1.316 
1.052 
0.988 
0.666 
0.577 
0.656 
0.744 
1.975 



3.2286577 1.052 
3.4571607 1.780 
3.2475193 I 1.099 
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Table No. i.— Geographical position8 of the ntations of the tertiary triangulatian of the 

river J by all channels, etc, — Con tinned. 



Stations. 



Little Mud Lake 
— CoDtinned. 
a59Neebi8fa. 



nac. 



A 50. 



A 60. 



A 61 



A 62. 



A 63. 



G4. 



66. 



A63i. 



A 65. 



A 68. 
A 70. 

A 72. 



Latitude. 


Longitude. 


Adunth. 


o « <> 


O < n 


C / II 


46 18 40.86 


84 07 32.56 


126 09 14.9 
261 00 27. 8 
218 38 57.8 
278 55 10. 7 
356 47 16. 
327 53 3L7 
185 08 28. 7 
163 25 10. 4 


40 18 46. 67 


84 06 30.60 


81 01 06. 1 
172 28 21. 5 
128 56 09. 8 


46 17 31.94 


84 07 26.98 


221 17 10.7 
176 47 20. 
269 24 51. 3 
349 29 28.2 
329 11 57. 2 


46 17 32. 34 


84 06 30. 55 


89 25 32. 1 

147 54 16. 5 

19 16 30. 5 


46 16 19. 06 


84 07 07.48 


199 16 03. 8 
169 29 42. 2 
257 23 27. 
322 48 59. 4 
282 54 44.6 


46 16 24.96 


84 06 29.42 


77 23 54,5 

149 12 38.8 

3 19 27. 9 


40 15 47. 14 


84 06 32. 58 


183 19 25. 6 
142 49 24. 6 
203 16 46. 6 
265 15 57.9 
320 44 23.0 


46 16 11.14 


84 06 17. 70 


23 16 57.4 
102 55 20. 6 
317 42 52.9 


40 15 40.62 


84 05 49. 48 


315 25 24.4 

137 43 13. 3 

85 16 29. 6 

45 12 54.7 

13 01 52. 2 

354 52 14.4 

3 54 52.9 

53 39 24.6 


46 15 32.12 


84 06 14.88 


225 12 36. 3 
321 34 43. 3 
140 44 35.8 


46 15 18.87 


84 05 59.73 


357 50 33.4 
141 34 54. 3 
193 01 44. 8 
319 14 49. 6 
274 11 4L4 


46 15 06. 07 


K4 05 43. 84 


174 52 18. 4 
139 15 01. 


46 15 15.01 


84 05 01.62 


94 12 23. 4 

135 25 59. 

41 01 50. 5 

74 36 06. 9 


46 14 31. 59 


84 05 57. 16 


221 01 10.4 
183 54 47. 4 
177 60 35.3 
152 55 53. 1 
79 08 24. 8 
141 37 50.3 



To Btationa— 



A 57 
036 

A55 
A58 
A59 
AflO 

51 
D53 

059 
A55 
D51 

A58 
D59 
A60 
A 61 



A59.... 

D59..., 
A61..., 



A60 
A 59 
A62 
A63 

A64 

A 61 
A 59 
A63 



A62. 
A 61. 

A64. 
A66. 
A 634 



A«3 
A 61 
AW 



A 70.. 

AW. 
A 63. 

A63J 

A65. 
A68., 
A72. 
A«- 



A«6 
A65, 

A63, 



A72., 
A63J 
A66.. 
A68. 
A 70.. 



AW. 
A65 

A65. 
A66. 

A 72. 
AM 

A 70. 
A86, 
A65. 
A 91. 
A 03. 
A95 






Distance. 


Loga- 
rithms of 
distances. 


Dis. 
tanoe. 


Meten. 


MeterM, 


JfiZet. 


1, 758w 15 


3.2450550 


L092 


1.147.45 


3.0597345 


0.713 


1,589.62 


3.2012937 


0.988 


1.768.15 


3. 2475193 


L099 


2.131.06 


3.3285951 


1.324 


2,497.30 


3.3974700 


1.552 


1.024.61 


3.0105684 


0.637 


1. 449. 31 


3. 161im8 


0.901 


1,147.45 


3.0507345 


0.713 


1,07L58 


3.0300252 


0.666 


1,338.75 


3. 1267001 


0.832 


2,466.36 


3.3920562 


1.533 


2, 131. 06 


3.3285951 


L324 


1,208.00 


3.0820660 


0.751 


2,288.21 


3.3504956 


L422 


2,406.90 


3.3814573 


L496 


1.208.00 


3.0820669 


0.751 


2,497.30 


3. 3974700 


1.552 


2,396.35 


3.37tt550e 


L489 


2,396.35 


3.3795508 


1.489 


2,288.21 


3.3504056 


1.422 


835.30 


2.9218409 


0.519 


1,236.79 


3.0922063 


0.709 


1.098.82 


3.0389447 


O.680 


835.30 


2.9218409 


0.519 


2,406.90 


3.3814573 


1.496 


1, 109. 67 


3.0680618 


0.727 


1.169.67 


3.0680618 


0.727 


1,236.79 


3.0922963 


0.709 


806.55 


2.9006338 


0.501 


926.28 


2.9667418 


0.576 


598.92 


2.7773715 


0.372 


806.55 


2.9066338 


0.501 


1,093.82 


3.0380447 


0.680 


898.19 


2.0633662 


0.558 


1,460.88 


3. 1646142 


0.906 


898.19 


2.9633662 


0.558 


926.28 


2.9667418 


0.576 


766.70 


2.8846268 


0.476 


974.84 


2.9887116 


0.605 


1,349.66 


3. 1302216 


0.830 


2,414.35 


3.3828011 


1.500 


1,625.35 


3.2109479 


1.010 


766.70 


2.8846268 


0.476 


522.19 


2.7178318 


0.324 


598.92 


2.7773715 


0.372 


1,460.38 


3.1644656 


0.907 


522.19 


2.7178318 


0.324 


974.34 


2.9887116 


0.605 


521.41 


2.7171774 


0.324 


1,248.38 


3.0963478 


0.776 


1,849.65 


3. 1302216 


0.839 


521. 41 


2.7171774 


0.324 


1,248.38 


3.0063478 


0.776 


1,460.88 


3. 1646142 


0.908 


1,813.22 


3.2584498 


1.127 


1,717.69 


3.2349443 


1.067 


1.813.22 


3.2584498 


1.127 


2,414.35 


3.8828011 


1.500 


1,460.88 


3.1644656 


0.907 


1,023.75 


3.0101921 


0.636 


1,292.60 


3.1114952 


0.803 


1,843.65 


3.2659792 


1.146 


VVJRA.TL 


U.3728597 


1.466 
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Table No. 4. — Geographi4Xil po9ition9 of the atiitiona of the tertiary triangulation of the 

river, by all ohannele, etc, — Continued. 



Station. 



latitude. I Longitude. 



Uttlo Mud Lake 
—Continued. o ' " 

ASl I 46 15 01.12 



AW- 

A74. 
A 95. 

A»7. 
A88- 



46 14 23.70 



84 06 18.91 



84 06 56. 42 



46 14 17. 23 84 06 05. 25 



46 15 X9. 41 84 06 50. 00 



HiddleNeebish: 
QSl 



n53. 



A 57, 



D55. 



A«7. 



A 71 



MUoellaaeoaa lo- 
cations : 

A8* 



□ 13. 

n».. 



A9* 
A6* 



46 14 14.31 



46 13 45. 42 



46 19 13.92 



46 19 25.86 



46 19 14.45 



46 19 41. 18 



46 19 23. 52 



46 19 56.06 



46 19 31. 57 



46 30 22.63 

46 29 39. 12 

46 80 15.51 

46 29 41. 60 
46 80 36. 98 



84 07 44.45 



84 05 26. 12 



84 07 28.28 



84 07 51. 90 



84 08 38. 92 



84 09 20.05 



84 00 48.87 



84 09 53.81 



84 10 54. 43 



84 19 36. 12 

84 10 12.41 

84 20 36. 24 

84 21 12.61 
84 21 28. 15 



Azimuth. 



332 55 37.4 

254 35 11. 1 

34 49 23. 2 

347 31 54. 

214 48 56. 1 
259 07 42.0 
278 44 50.5 

98 45 27.5 
107 32 03.9 

223 38 40.3 

321 37 11.7 

30 15 12.0 

327 45 56.3 

210 14 33. 1 

250 55 42.6 

286 44 11.8 

34 01 45.6 

106 45 51.6 

147 46 57. 3 

72 16 13. 1 

22 01 03.0 

256 13 13. 5 

5 08 31. 8 

308 55 34. 6 

90 37 45. 7 

70 43 15.7 
343 24 56. 4 
104 05 25. 6 

270 36 54.6 
306 08 26.9 
250 42 41.7 
133 09 37. 9 
100 36 22. 
183 47 17.4 

313 09 08.2 
284 04 21.8 
122 28 25. 9 
272 39 34. 
48 31 59. 3 



353 59 40. 1 

302 28 01.5 

50 45 50. 

230 45 06. 2 
280 ()2 32. 
199 34 17. 9 
117 21 24. 4 



339 21 56. 9 
80 16 14.3 

159 22 13. 1 
264 58 5L7 

120 56 00.8 
260 15 30.7 

238 40 00. 6 



158 14 26.5 


228 31 38. 5 


280 35 31.4 


173 59 43. 7 


100 03 19. 4 



To stations — 



A 72. 
A 70. 

A 93. 
A 74. 

A 91. 
A 72. 

A74.. 

A93. 
A 01. 

A66. 

A 72. 
A97. 
A98. 



A95 

A72 

A Winter Pt. 



A97 

A96 

A Winter Pt. 
A Rocky Pt . 



A55, 

D59 

n36. 

A 57. 

A 57. 
59, 
D55. 



n5i 

D59 

D53 

056 

A 67 

d C (1883) 



A57 

053 

A71 

GO (1883).... 
A67 



A 73. 

D55, 
A 57 
A 71. 
A09 

A 67 
□ 55, 
A 69. 

A 71, 
A67 
A 73, 
A 76 



□ 13. 

□ 9.. 

A8*. 
A 14. 

A6V 
A8*. 

□ 11. 



Distance. 



Mttert. 
1,033.75 
1,717.69 
1, 407. 23 
1,366.04 

1,407.23 
1, 292. 69 
1,100.29 

1,109.29 
1,356.04 

1,625.35 
1, 843. 65 
2.290.46 
3, 393. 46 

2,290.46 
2,350.72 
3. 095. 29 
2,833.72 

3,095.29 
3,:)93.46 
4,777.69 
5, 992. 79 

927.82 
1, 024. 61 

1. 338. 75 
1,511.51 

1. 065. 76 
1,440.31 
1,944.14 

1.611.61 
1.758.15 
1, 065. 76 
1. 206. 12 
1, 522. 50 
932.52 

1, 206. 12 

1, 944. 14 

866.02 

783. 39 

822.86 

2, 126. 41 
822.86 
1, 522. 60 
1.010.04 
1,424.32 

1, 010. 04 

866.02 

1,600.97 

1,500.97 
1,424.82 
1. 832. 22 
3,586.98 



1, 435. 48 
1, 300. 55 

1,435.48 
1,909.91 

1.290.26 
1, 300. 65 



Loga- 
rithms of 
distance^ 



3.0101921 
3.2349443 
8. 1483648 
3. 1322740 

3.1483648 
3. 1114962 
3.0450434 

3.0450434 
3. 1322740 

3. 2100479 
3.2666792 
3. 3.S99224 
3.5306426 

3.3500224 
3.3728507 
3. 4907014 
3.4623575 

3.4907014 
3.6306426 
3. 6792093 
3. 7776289 

2. 9674657 
3. 0105384 
3. 1267001 
3. 1794105 

3.0276585 
3. 1611608 
3.2887277 

3. 1794105 
3.2450559 
3.0276585 
3. 0813914 
3.1825588 
2.9606609 

3.0813014 
3.2887277 
2.9324840 
2.8939773 
2.9153266 

3.3276481 
2.9163266 
3.1825588 
3.0043400 
3.1536088 

3.0043400 
2.9324840 
3. 1763714 

3. 1763714 
3.1536088 
3.2629788 
3.6547286 



3.1569969 
3 1141262 

3.1560969 
3. 2810128 

3.1106786 
3. 1141262 



Dis- 
tance. 



MUm. 
0.636 
L067 
0.874 
0.843 

0.874 
0.803 
0.689 

0.680 
0.843 

1.010 
1.146 
1.423 
2.100 

1.423 
1.466 
1.923 
1.761 

1.923 
2.100 
2.060 
3.724 

0.577 
0.637 
0.832 
0.930 

0.662 
0.001 
1.208 

0.039 
1.092 
0.662 
0.740 
0.046 
0.579 

0.749 
1.208 
0.532 
0.487 
0.511 

1.321 
0.511 
0.049 
0.628 
0.885 

0.628 
0.532 
0.933 

0.933 
0.885 
1.139 
2.229 



0.892 
0.808 

802 
1.187 

0.802 
0.808 



.. ! 



1,291.38 3.1110547 i 0.802 



ntt .\V7Wi.^<^ WiS3K\%R. ^.%Sft. 



300 55 23.1 , , 

305 54 06. 3 \ n U .\ \,11^.1^ 'i.'J.X&VSRV \ ASft 

*Thege BtaUoDB, A «, A «, AO, are not those in Hay Lake, but outV^w uwr^asW^X^.^^^tS*' 
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Table No. 4 — Geographical pontions of the stations of the tertiary triangulatUm of the 

river, kp all channels, etc. — Continaed. 



Btation. 



MiHcnllaneoiis lo- 
cations— Con t'd . 
Sboal lalaDd 
Light. 



A34R 



DIOB 



ai2R- ...^. 



MancheHter 
Shoals Crib. 



A42J. 



Crib. Churuha 
Poiat. 



A4flR. 



A 49 R. 



Crib at head of 
flats. 

ALaird 



ABankin Mt 



Magnetic No. 1, 
S6« (in old Fort 
Brady garden). 



Magnetic Ko. 2, 
Soo on hill near 

ASoo. 



Latitude. 



Of " 

46 18 49.21 
46 32 01. 30 
46 31 55. 76 
46 32 02. 62 



46 31 42. 93 
46 30 11.40 
46 30 16. 02 
46 27 40. 49 



46 28 05.70 



46 26 05. 32 
46 24 21.88 



Longitnde. 



O ' " 

84 01 24. 88 
84 10 28. 35 
84 08 44.26 
84 08 06.98 

84 07 32. 13 
84 02 44.46 
84 06 38. 45 
84 05 39.30 



Azimnth. 



84 00 02. 66 



84 09 15. 14 



84 02 00. 23 



46 34 21.00 84 13 47.85 



46 20 55. 72 



46 29 09.87 



84 20 26. 28 



84 21 15. 30 



o * n 
108 02 47.6 
126 32 13.6 

27 02 52. 7 
97 32 50 1 

274 10 27. 8 
18 49 33. 6 

278 55 30.6 

45 06 38.4 

309 18.44.6 



120 19 09. 9 
267 36 54.9 

73 26 57. 9 
128 40 29. 8 

205 27 51.3 
287 49 51.3 

199 02 33.2 

100 11 39.0 

146 13 10.7 

57 29 18. 4 



240 50 52. 

280 09 11. 5 

4 06. 10. 



237 26 42.0 
184 06 01.0 

93 45 49.6 



340 20 00.8 

' 197 32 53 

232 41 03 

277 09 13 
65 10 48 

78 26 33 



40 36 26 
164 07 01 

207 07 31 

211 59 54 
219 50 05 
224 16 11 

271 21 10 



To Btationi 



A56, 
D32, 

A 43. 
A 41, 

A 42, 
A46, 



A42 

A45 

Manchester 
Sboala Crib. 



ai2R. 

A 42... 



A44. 
A 42. 

A 42, 
A44. 



A44 

A49R 

A47 

Crib at head of 
flats. 



A44 

A46R 

Crib at head of 
flato. 



AWR. 
A49R. 



Light-honae, 
Lake George. 

Light-hoase, 
LftkeGeorge. 

International 

Hotel. 
Catholic Ch., 

Canada. 
St. Marys Ch.. 
Fort Brady 

flagstaflf. 
Conrt'hoose 

flagstaff'. 



ALarke 

Fort Brady 

flagstaff. 
International 

Hotel. 
Court-house.. 
St. Marys Ch.. 
Catholic Ch., 

Canada. 
ASoo 



Distance. 



Meters. 

3,178.64 
3,660.29 

1.717.04 
2,148.22 

4,018.63 
928.02 

3,252.74 

1,544.38 

959.45 



959.45 
2.473.88 

2,465.11 
4,688.44 

3,085.02 
2,759.55 

4, 185. 99 
4,408.55 
6,687.40 
5,464.67 



6, 529. 55 
4.408.56 
3,727.08 



5,464.67 
3,727.08 

6,517.11 
19.084.19 



190.1 



46.80 



Loga- 
rithms of 
distances. 



Metert. 

8.5022417 
3.5635159 

3.2347798 
3.3320797 

3.6040776 
2.9675594 

3.5122490 
3.1887554 
2.9820214 



2.9620214 
3.3832568 

3.3918370 
3.6710286 

3.4893576 
3.4408387 

3.6217983 
3.6442956 
3.8252576 
3.7375643 



3.8148835 
8.6442956 
3.5713689 



3.7375642 
3.5713689 

3.9302922 




0. 
1> 

1- 






L- 



a. 



'17 
15 



1 



i7 
18 



US 



4.2806737 LX. S58 



k.. 









N«h 



Hi 



V 
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. — Tertiary triangul^iHon, St. Marys Biver, Sailors Encampment to Detour. 



Acljusted 
angles. 



ell- 
Iter 
ht- 



ACk 

iter 



iter 



lest 
>aU- 
leot. 



ght 



gbt 



"ont 



md 



ioeti. 



md 



etB 



ines. 
ete 



ght. 



gbt- 



gbt- 



Iht- 



II 



M 54 14.20 
38 04 38.00 
42 01 06.00 



09 21 27.65 
38 27 47. 25 
42 10 45. 10 



133 28 01. 02 

1 39 39.78 

44 52 19. 20 



80 52 09. 30 

92 01 06.40 

7 06 44.30 



61 43 37. 50 

114 40 45. 50 

3 26 37.00 



34 4118. 81 

40 12 53.28 

105 05 47. 91 



88 07 25. 00 
11 43 07. 50 
80 09 27.50 



30 35 24. 87 
139 27 32.06 
57 03. 07 



75 12 39. 09 
20 13 47. 18 
84 33 33. 73 



Sides. 



Metert. 
7,744.81 
4,848.70 
5, 262. 60 



7,744.81 
4.882.33 
5,270.40 



5,421.67 

216.54 

5,270.42 



7.744.8^ 

7, 830. 34 

971.23 



7,744.81 

7,981.03 

528.21 



4, 704. 61 
5,337.32 
7,981.23 



4,704.61 

956.05 

4, 637. 81 



7,744.34. 
9, 891. 57 
2,629.71 



9r607.03 
9,801.43 
3,435.80 



31 51 02.68 7,324.73 

112 25 28.05 12,830.67 

35 43 28. 37 8, 104. 54 



53 34 52. 73 

100 09 57. 41 

26 15 09.78 



86 02 58. 80 
54 24 28. 70 
39 32 32. 50 



42 .^8 08. 00 

104 35 56. 50 

82 25 55. 50 



14,744.20 

18,035.07 

8, 104. 71 



3,8.31.76 
8, 123. 34 
2.445.24 



14,744.29 
20, 933. 43 
11.001.15 



26 36 02. 00 6, 559. 94 

25 45 31. 00 I 6, 366. 74 

127 38 27.00 11.600.91 



Sides. 



Miles. 
4.813 
3.013 
3.270 



4.813 
3.034 
3.274 



3.369 
0.134 
3.274 



4.813 
4.872 
0.003 



4.813 
4.960 
0.328 



2.924 
3.317 
4.960 



2.924 
0.594 
2.884 



4.813 
6.146 
1.634 



5.969 
6.146 
2.136 



4.551 
7.074 
5.036 



9.163 

11.208 ' 

5. 036 



2.381 
1.940 
1.520 



9.162 

13.008 

7.209 



4.076 
3.955 
7.209 



Stations. 



I 
72 21 45.46 23,4.14.45 1 14. 563 
6 41 03.65 2.862.30 1.778 
100 57 10.89 24,142.41 !]5.002 



j\dju8ted 
angles. 



Frying Pan Light- 

flouse 

Salters Hill 

Bacon Island 



200 

Koss 

Winter Point. 



200 

Kocky Point.. 
Winter Point 



201 

Aoss 

Salters Hill. 



0201 

Winter Point. 
Salters Hill... 



202 

Kocky Point.. 
Winter Point. 



I 202 

Winter Point. 
Ross 



202 A 

Kocky Point.. 
Winter Point. 



203 

Winter Point. 
Salters Hill... 



204 

ointe anx Frdnes. 
Kocky Point 



.-> 204 

?ort St. Joe 

Poiute anx FrAnes. 



/ II 

50 53 53. 62 

22 18 00. 41 
106 48 05. 07 

68 28 27. 37 
60 39 37. 53 

50 51 55. 10 

60 48 26. 55 
70 31 06.25 
48 40 27. 20 

66 37 03. 66 

51 17 13. 49 
62 05 42.86 

99 39 08. 11 
41 40 38. 24 
38 40 13. 65 

43 13 59.62 
100 08 11.00 

36 37 49. 38 

48 21 18. 74 
62 54 32.95 
68 44 08.31 

28 58 04. 31 

118 50 26. 69 
32 11 29.00 

89 08 12. 17 

37 20 15.64 
53 31 32. 19 

82 31 27. 47 
74 25 20. 08 

23 03 12.45 

45 42 04. 71 
14 40 10. 20 

119 37 45.09 



205 

Salters HUl. 
208 



Sides. 



Meters. 
19,570.88 

9, 569. 08 
24, 142. 75 

5,421.67 
5,080.59 
4, 520. 70 

4, 704. 61 
5,080.57 
4,047.04 

10,327.55 
8.779.48 
9,943.31 

13.017.28 
8, 779. 95 
8,250.54 

4,704.61 
6,761.00 
4,098.00 

5,421.67 
6,459.21 
6, 701. 26 

4,704.61 
8, 508. 99 
5, 175. 05 

13,017.28 

7, 806. 03 

10.468.61 

8, 892. 73 
8,639.50 
3,512.15 

9,926.12 

3,512.21 

12.055.48 



205. 
208. 
Kaber. 



206 

Kockv Point. 
Salters Hill.. 



206 

Poiute aux Fr^ues. 
Salters Hill 



207 

Kaber 

Pointe aux Frenes. 



64 59 57. 86 9, 606. 95 
35 05 41.09 I 6,094.35 
79 54 21.06 10,436.07 



66 28 16. 09 

52 59 01. 07 
60 32 42. 84 

65 55 58. 84 
42 04 12. 12 
71 59 49.04 

79 51 08.58 
83 17 22.32 
16 51 29. 10 

133 12 25. 39 
'^8 35 29. 90 
18 12 U4. 71 

26 09 27. 57 

137 57 17. 63 

15 53 14.80 

79 41 16. 90 
49 46 24. 66 
59 32 18. 43 

53 12 05. 22 
96 37 03. 89 
30 10 50. 90 

O 209 76 11 12.22 

i'ointo aux Francs 25 45 40. 15 
O 208 .\ 1^ ^ Vl.«i 



207 

Pointe aux Fr6nes. 
Salters Hill 



208 

Kaber , 

Poiute aux Fr^nes. 



208 

Pointe aux Fr^nes. 
Sailers HUl 



Sides. 



6, 417. 36 
5, 588. 67 
6,094.58 

10, 647. 55 

7, 813. 50 

11,090.34 

7,744.34 
7, 813. 50 
2,281.56 

7, 324. 74 
4.809.20 
3. 138. 95 

7, ^44. 34 

11, 764. 97 

4.808.97 

7,324.74 
4,862.10 
6, 417. 36 

7, 744. 34 
9.606.95 
4 862. 10 

4, 862. 12 



MUeM. 

12.160 

5.946 

15.003 

3.360 
3.157 
2.809 

2.924 
3.157 
2.515 

6.417 
5.455 
6.178 

8.089 
5.455 
5.126 

2.924 
4.201 
2.547 

3.360 
4.018 
4.201 

2.924 
5.287 
3.215 

8.080 
4.907 
6.505 



526 
369 

182 



6.167 
2.182 
7.491 



5.1 

8.787 

6.486 

3.988 
3.478 
8.787 

6.617 
4.855 
6.881 

4.813 
4.835 
1.418 

4.551 
2.980 
1.951 

4.813 
7.310 
2.988 

4.561 
8.021 
3.988 

4.813 
5.960 
3.021 

3.021 



P5 204: 
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Table No. 5. — Tertiary triangulation, St. Marys River, etc, — Continued. 



Stations. 



A(\jn»ted 
angleii. 



?. 



o t H 

88 58 09.23 

67 48 45. 25 

ortSt.Joe 23 13 05.52 



209. 
208. 




D 210 

5 211 

'ointo aux FrAnea. 



§210. 
211. 
208. 



0211 

Pointi) aux Frtnes. 
Fort St. Joe 



©211 

Q 208 

Fort St. Joe. 



Q 212 

Fort St. Joe. 
211 



212. 
211. 
208. 



213 

Fort St. Joe. 
Detour 



Q 213 

Fort St. Joe. 
Driiffimond . 



214 

Drummond 
Detour 



214 

Detour 

Fort St. Joe. 



Metres. 
5, 510. 36 
5.111.50 
2, 176. 11 



95 43 29. 59 7, 510. 48 
65 51 32.60 I 6,887.09 
18 24 57.81 I 2,384.57 



111 23 33.13 
32 11 28.50 
36 24 58.37 



3, 739. 95 
2, 139. 88 
2, 384. 50 



152 27 55.61 9.926.12 
7 03 38. 46 2. 639. 32 
20 28 26.03 ; 7.510.27 



118 47 48.55 
24 46 31. 14 
36 25 40. 31 

122 57 00. 93 
33 33 38. 37 
23 29 20.70 

60 45 30. 30 
95 18 28. 20 
23 56 01.50 

51 39 21. 18 

115 33 58. 45 

12 46 40. 37 

33 14 48. 01 

139 20 00. 35 

7 25 02.64 



5, 519. 10 
2.639.32 
3,739.84 

2.639.35 
1.738.78 
1,253.63 

3,739.96 
4,267.78 
1.738.81 

7,783.58 

I 8.952.54 

2.194.97 

' 9,323.32 

11,081.35 

2. 195. 39 



25 57 30.78 3,831.76 
62 47 14. 20 7, 784. 96 
91 15 15.02 , 8,751.79 



84 54 .37. 22 
10 00 58. 30 

85 04 24. 48 



r:) 215 108 18 57.15 

Baber ' 43 15 27.14 

FortSt.Joe 28 25 35.71 



©216 

Suiters Uill. 
Fort St. Joe. 

0216 

Detour 

Fort St. Joe. 



§216 
rummond 
Detour 



0217 

Raber 

Fort St. Joe. 



60 00 20.55 

15 56 18.88 

104 03 20.57 

66 59 34. 47 
26 51 13.22 
86 09 12. 31 

26 29 09. 16 

79 05 50. 74 
74 25 00. 10 

80 50 29. 55 
42 54 07. 38 

56 15 23.07 



7. 783. 58 
1,359.13 
7,785.52 

6.559.94 
4.735.28 
3. 289. 39 

I 

14,932.76 

4. 734. 73 
16, 725. 65 

7. 783. 58 
3.819.70 
8, 434. 17 

3. 831. 76 

8. 436. 74 
8, 276. 00 

6,559.94 
4, 523 32 
5. 525. 23 



0218 

Burnt Point. 
Detour 



218.. 

§235.. 
etour 



0219 

Kaber 

Fort St. Joe. 



©219 

©217 

Fort St. Joe. 



151 31 48.04 11.361.44 

24 25 4U. 46 ' 0, 856. 34 

4 U2 31.50 1,680.01 

15 54 28. 70 2, 072. 81 
65 19 17.82 9.8.J5.39 
08 46 13. 48 10, 710. 18 



67 28 54.07 
32 37 22. 40 
79 53 43.53 



99 51 57. 91 
56 29 41.67 
23 38 20. 42 



6, 559. 94 
3. 828. 39 
6. 991. 21 

4. r>23. 32 

3, 828. 34 

\ 1,»4VJ.96 



MiUt. 

3.430 
3 176 
1.352 

4.667 
4.280 
1.482 

2.324 
1.330 
1.482 

6.167 
1.<U1 
4.667 

3.430 
1.641 
2.324 

1.641 
1.080 
0.778 



Stations. 



©221 

Kaber 

Fort St. Joe. 



©221 

Fort St. Joe. 
Drummond . 



0222 

Harbor Island. 
Burnt Point... 



0222 

Bacon Island. 
Drummond... 



0223 

Raber 

Fort St. Joe. 



§223 
rummond . 
Fort St. Joe. 



2.324 ©225 

2.652 I Drummond 
1.080 Detour.... 



4.837 
5.563 
1.304 

5.792 
6.886 
1.364 

2.381 
4.8.38 
5.438 

4.837 
0.844 
4.839 

4.076 
2.943 
2.044 

9.280 

2.943 

10.302 

4.837 
2.373 
4.241 

2.381 
5.243 
5.142 

4.076 
2.811 
3.433 



©225 

I)etour 

Fort St. Joe. 



©227 

Fort St. Joe. 
Drummond . 



©227 

Fort St. Joe. 
©231 



©228 

Baoon Island. 
Burnt Point.. 



0228 

0253 

Burnt Point. 



©229 

Detour 

Fort St. Joe. 



©229 

231 

Fort St. Joe. 



©230 

Drummond . . 
Burnt Point. 

©230 

f0 253 

Burnt Point. 



Kaber 

Fort St. Joe. 



7. 059 231 . 
6.124 Detour 

1.044 Fort St. Joe. 

I 

1.847 ' ©231 

6.123 
6.661 

I 
4. 076 ! 
2.378 
4.344 : 

2.811 
2.378 
1.144 \ 



©232 

Harbor Island 
Burnt Point.. 



Adjusted 
angles. 



47 28 11.07 

24 06 04.27 
108 25 44.66 

138 14 50. 49 
26 42 22. 70 

15 02 46. 81 

43 45 28. 45 

16 17 03.60 
119 57 27. 95 

22 06 50.85 

128 14 27. 32 

29 38 41.83 

22 22 25.90 

14 16 38.87 
143 20 55. 23 

165 01 04.84 
6 46 07. 29 
8 12 47. 87 

65 29 55. 36 
60 42 23. 45 
53 47 41. 19 

105 28 38. 11 
47 28 32. 18 
27^ 49.71 

135 30 40. 61 

15 40 07. 33 
28 43 12. 04 

121 41 44.95 

19 15 18.38 

39 02 56.67 

40 26 40.41 
37 56 42. 79 

101 36 36. 80 

25 53 56.84 
58 48 55.29 
95 17 07. 87 

58 37 40. 70 
77 38 10.92 

43 44 08.38 

70 02 18. 46 

87 34 55. 10 

16 22 46.44 

37 23 07.94 

20 48 42. 87 
121 48 09. 19 

26 10 00. 60 

76 29 50. 30 

77 20 00. 10 

64 06 02. 71 

88 32 35. 35 

27 21 21. 94 

17 40 32. 14 

23 36 09. 47 
138 43 18. 39 

78 48 40.37 

44 13 10.98 
56 58 08.65 



© 232 74 27 22.44 

Harbor Island ; 53 24 21. 52 

© 218 1 52 08 16.04 



Sides. Sidea. 



MtUra. MUu, 

6.550.04 4.076 

3.635.05 I 2.2SB 
8. 445. 30 5. 248 

9. 323. 32 5. TBS 
6.292.16 ' 3.909 
3.634.60 2.359 

9,034.88 ' 6.173 

4.027.95 2.503 

12.445.57 J 7.734 

6.984.59 4.340 

14,572.35 9. 055 

9.177.10 5.702 



6.559.94 

4.250.11 

10. 287. 47 

0,323.32 
4.250.66 
5. 152. 18 



4.076 
2.610 
6.303 

5u792 
2.640 
3.201 



3,831.76 2.381 
3.672.47 • 2.281 
3.397.&I 2.110 

7.783.56 ; 4.837 
5.052.27 I 3.696 
3,672.55 I 2.281 



9.323.32 ; 5.792 
3.599.59 , 2237 
6.404.56 3.960 



8,649.82 
3. 352. 52 
6,404.50 



5.375 
20K2 
3.9tJ0 



5.788.44 3.5M 
5.484.92 3.409 
8,737.39 5.430 



2.800.67 
5,485.47 
6,384.71 

7.783.58 
8,904.90 
6,302.41 



1.740 
1409 
3.967 

4.837 
5.»3 
3.9K 



8,649.82 I 5.375 
8,905.19 5.533 
2.513.50 < l.Se 



10,551.88 
6.174.66 



&5S7 
i.8» 



14,769.57 0.178 



2.800.67 
6.174.84 
6.195.81 

7.783.58 
8. 6«9. 82 
3,976.04 

6,559.94 

8,650.54 

14.253.31 

9.934.88 
7,062.04 
8,490.55 



1.740 
3.636 
3.850 

1837 
5.375 
2.470 

4.076 
5.375 
8.857 

6il73 
4.380 

5J76 



10,361.45 '«.4» 
8,634.81 5.360 
8,490.80. 6.277 
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Table No. 5. — Tertiary tHangulation, St, Marys River , etc. — Continned. 



StotioDs. 



gt235 
etoar 

Fort St. Joe. 



g245 
rumiDond 
Detour 



AdJuHted 
angleH. 



38 24 26. U 

127 51 43.50 

13 43 50. 36 

31 26 05. 05 
78 03 50. 93 
70 30 04.02 



©245 82 60 09.52 

30 46 09. 30 
66 23 41. 18 



I>etoar. 
Fort St. Joe. 



247 

>n Islaod 
Fort St Joe.. 



149 44 39. 35 
16 33 45. 08 
13 4135.57 



0347 66 46 06.53 

©218 94 52 40.79 

Fort St Joe 18 21 12.68 

§253 28 06 00.87 
arbor Island I 17 21 25.32 

Bacon Island 134 32 33.81 



©2 
Bac' 



253 113 50 13.51 

48 55 55. 78 
17 13 50. 71 



son Inland 
Fort St Joe.. 



©253 

Bacon Island. 

281 

ore St Joe... 
©253 



?. 



i 



arbor Island 
Detoar 



©263 

Mcon Island . 
Harbor Island 



Fort St Joe. 



9. 



267 

ort St Joe.. 
Bac<ni Island 



Baeon Island 
Harbor Island 



©261 86 5116.30 

44 52 58.54 
48 15 45. 16 



94 00 49. 29 
17 01 55.74 
68 57 14.97 

130 00 01.88 
^ 20 12. 02 
21 39 46. 10 

20 05 00.23 

152 55 48. 52 

6 59 11. 25 




Meters. 
7, 783. 58 
0,891.49 
2,973.85 

3. 831. 76 
7, 188. 34 
6, 925. 82 

7, 783. 58 
4,013.27 

7. 188. 41 

9. 321. 19 
5.273.42 
4.379.34 

4,863.46* 

5. 273. 42 
1,666.53 

4.766.01 
3, 018. 63 
7,211.79 

9,321.19 
7, 682. 91 
3,018.63 

3, 018. 63 
2. 133. 34 
2,255.91 

7, 082. 91 
2, 253. 78 
7, 188. 04 

13, 107. 14 
8, 121. 42 
6, 316. 15 

4, 766. 01 
6,316.18 

1,688.22 



©287 51 12 14.98 7,783.58 

Detour 73 35 54.38 W.580.44 

55 11 50. 64 8, 200. 43 



76 37 07. 19 9. 321. 19 
12 34 26.23 , 2,08.5.84 
90 48 26. 58 i 9, 580. 36 



273 42 36 02.50 I 4,766.01 



76 03 35. 57 
61 20 21. 93 



6. 833. 72 
6. 178. 39 



miet. 
4.837 
6.146 
1.847 

2.381 
4.467 
4.3U3 

4.837 
2.494 
4.467 

5.791 
3.276 
2.721 

3.022 
3.276 
1.035 

2.962 

1.875 
4.481 

5.791 
4.775 
1.875 

1.875 
1.326 
1. 402 

4.775 
1.400 
4. 467 J 

8.144 
5.046 
3.924 

2.962 

3. 924 

' 1. 049 , 

4.837 = 
5. 953 
5.005 

5. 791 
1.297 
5.953 

2.962 
4.246 
3.848 



Stations. 



©273. 
Bacon 

©277. 



Island 



©277 

Bacon Island . 
Harbor Island 



Adjusted 
angles. 




75 07 44. 28 
28 55 41.97 
75 56 33. 75 

50 10 16. 18 
47 07 53. 60 
82 41 60.22 



©277 3049 83.64 

Fort St Joe | 19 46 50.14 

Bacon Island 129 23 96.22 



©283 102 66 08.10 



Bacon Island 
Harbor Island 



31 31 46.30 
46 33 05. 60 



285 136 27 16.06 

23 02 48. 36 
20 29 55. 58 



Ilnrbor Island 
Bacon Island 



©285 13 12 57.96 

Bacon Island 162 58 34. 44 

Fort St Joe 3 48 27. 60 



0287 

Harbor Island. 
Bacon Island... 



©287 

Harbor Island. 
Detour 



87 36 58. 22 
26 38 40. 33 
65 41 21.45 

98 53 46. 55 
61 58 03. 03 
19 08 10. 42 



©291 36 03 20.12 

Bacon Island 37 41 54.47 

©253 106 14 45.41 



©291 

Bacon Island . 
©218 



Church spiro 

Detour 

Bacon Island . . . 
Drummond 



at 



Smokestack at De 
tour Lumber 
Co.'sMill 

Bacon Island 

Drummond 



Smokestack at De- 
tonr Lumber 
Co.'sMill 

Detour 

Drummond 



Metera. 
6.155.71 
3,080.80 
6, 178. 31 

4,766.01 
4.648.53 
6. 156. 71 

9. 321. 19 

6.155.87 

14, 057. 66 

4.766.01 
2.557.05 
3,490.72 

4.766.01 
2. 708. 27 
2,422.59 

9,32L19 

11.936.35 

2.707.48 

4, 766. 01 
2, 139. 19 
4,348.86 

13. 107. 14 

11.710.29 

4, 349. 04 

3.018.62 
3, 136. 26 
4,923.95 



67 56 18. 18 5, 804. 18 
60 13 56. 44 ! 5, 436. 34 
51 49 45. 38 4, 923. 58 



43 08 36. 90 

17 02 49. 50 

119 48 33.60 



34 18 40.20 

12 5:) 02. 94 

132 48 16.86 



147 01 23. 36 

23 U6 54. 68 

9 51 41.06 



6.984.59 
2,994.29 
8.862.48 



6.984.59 
2. 762. 93 
9,090.88 



3, 831. 76 
2, 763. 69 
1,205.70 



Sides. 



IfOet. 
3.824 
1.915 
3.848 

2.962 
2.827 
3.824 

6.791 
3.824 
8.736 

2962 
1.580 
2.160 

2.062 

1.683 
L506 

5.791 
7.417 
1.683 

2.962 
1.330 
2 702 

8.144 
7.276 
2.703 

1.875 
1.949 
3.050 

3.607 
3.370 
3.050 



4.340 
1.861 
5.607 



4.340 
1.717 
5.640 



2.381 
1.717 
0.748 
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Tablk No. 6. — Geographical posiiiane of the tertiary or flag staiione hettoeen Sailort 

Encampment and Detour, 



Station. 



The post of crib 
light at Ro88 
Landing. 

Tallest fiinoko> 
Rtack of the three 
at Sailors £u- 
campineiit. 

Iron tower, the 
back range light 
on Winter Point. 

Front range light, 
Pilot Island. 

Light- house, 
Kouud Island. 



Sweets Point Light 

(]l08t). 

Pine Inland Lights 
House. 



Fr^'ing Pan Light- 
liouse. 



O200 



©201 



0202 



O202A. 



O203 



0204. 



0205 



206 



0207 



208 



0209 46 05 41.54 



Latitude. 



Of /' 

46 14 59.28 
46 14 57. 32 

46 13 05.20 
46 10 35. 09 
46 06 33. 54 

46 02 11.84 
46 00 59. 64 

45 59 13.47 

46 12 24. 08 

46 09 27. 63 

46 11 29. 07 

46 10 46. 85 
46 08 47. 52 
46 09 42. 25 

46 06 50. 51 

46 07 32.08 

46 05 26. 52 

46 06 32. 26 



210. 



©211 



46 05 35. 80 



46 04 31. 14 



Longitude. 



O t II 

84 06 00.64 
84 06 25.03 

84 08 57. 36 
84 07 52. 88 
84 01 03. 98 

83 56 00. 75 
83 58 50. 76 

83 53 37. 75 

84 05 06. 60 

84 05 01. 65 

84 04 10.41 

84 03 09.60 
84 03 29.85 
84 00 38.53 

84 03 06. 59 

83 59 55. 33 

84 00 31. 82 

83 58 24.01 
83 59 34. 36 

83 57 26. 21 

83 58 26. 89 



Azimuth. 



To station. 



O ' tt 

10 52 42.1 
45 34 00.9 

286 20 07. 9 
7 12 17. 2 



232 44 58. 7 
332 06 26. 4 

16-> 21 35. 3 
250 29 00. 3 

164 50 55. 6 

195 26 20.4 

10 28 51. 3 

114 01 53. 1 
167 30 46. 

302 10 43. 7 

28 13 42.5 

145 06 27. G 

163 18 21.9 
214 12 15.7 
235 40 07. 7 

102 00 00. 6 
170 28 28. 

41 11 34.0 

175 04 18.8 
241 41 22.5 
142 02 14. 5 

114 03 19.0 

162 24 37. 8 
70 49 19. 4 

89 32 18. 9 
118 30 23. 2 

137 42 67. 9 
226 51 10. 2 

2U 33 62. 4 

103 05 19. 9 
7 41 12.6 

275 16 43.2 
341 44 59.3 
210 16 45. 3 

122 36 45.0 

188 32 43.9 
136 31 54. 6 

30 08 38. 9 

163 21 04. 3 

189 30 31. 9 



Rocky Point. . 
Winter Point. 

Hoaa 

Kocky Point.. 



Ross 

Kocky Point. 



\ 



Winter Point. 
Kocky Point.. 



Pointe aux Fr^nes 

SaltersHiU 

Kaber 



Raber 

Salters Hill. 

Drummond . 

Detour 

Fort St. Joe. 



Distance. 



Loga- 
rithms O! 
.distan 



MeUrs. 
7. 981. 23 
5.337.32 

97L23 
7,838.34 



5.270.40 
4,882.33 

4,637.85 
956.05 

2,629.71 
9,89L57 
4,864.89 

8, 104. 71 
18.035.07 > 

3, 123. 34 
2,445.24 
6,362.17 




3.721 
3.6886*. 

3.66Ki- 
2.9804- 



—=408 
-^J70 



'170 
=829 



3.41 
3.9952 



SaltersHiU 24,142.75 4.38? 

Bacon Islnnd j 9,560.68 3 

Drummond ; 2,861.57 ! 3.4 

Winter Point 5, 080. ft 

Ross 4,520.70 



Kocky Point.. 



I 



Ross '. 

Saltern Hill... 
Winter Point. 

Winter Point. 

Ross 

Rocky Point. - 



Rocky Point 

Winter Point 

Winter Point. .1-. 
SaltersHiU 



Pointe anx Fr6nes 
Rock}' Point 



4,047.04 

9,943.31 

8, 779. 48 

• 8, 251. 31 

6,761.26 
6, 459. 21 
4,098.00 

5, 175. 05 
8,508.99 

10, 468. 68 
7.896.03 

3, 512. 15 
8, 6:19. 50 




3.71 
3. 



4.01 
3.897 



3. 
3. 



19 



Raber 10, 706. 41 4. Oi 



0208 

Raber 

Salters Hill. 



Rocky Point 

Salters Hill 

Pointe aux FrAnes 



Ral>er 

Pointe aux Fr^nes 
SaltersHiU 



175 14 27. 9 Salters Hill 

122 02 22.7 ! Pointe aux Fr^nes 



147 47 12. 1 
223 58 24. 4 
312 56 33. G 

33 09 09. 9 
lU 32 43. 
128 52 32. 8 

180 56 57. 7 
299 44 46.2 
147 16 50. 7 



Pointe aux Frtnes 

0208 

Fort St. Joe 



21 1 ............. 

0208 

Pointe anx FrAnes 



I 



0208 

Fort St. Joe 

Poiute aux Fr^nea. 



1 



6. 094. 58 3. 784: 
5.588.67 3.747t 
10,436.01 i. 0185^371 

11,090.34 4.044»^ tf 
7,81.^50 I 3.1 
2,281.56 \ 3.; 



aiewsi^-^' 



3, 138.95 I 3.4W^^^^- 
4,809.20 3.68ar3^ 
1,764.97 4.070>' 



9,606.95 

4. 862. 10 

4,888.46 

2. 176. 11 
5,111.50 

2,384.50 
2, 139. 88 
6,887.99 

3,739.95 
2,639.32 
7.510.46 



3.kwvw>-^— . 
3,3376^1} 
3.7085-«^ 

3.3771*2^ 

3. 8380*^ 

.14211?? 

3.87! 
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, 6. — Geographical positions of the tertiary or flag stations between Sailors 
JSncamptneni and Detour — Continued. 



n. 



Latitude. 



O ' '' 

46 04 24.99 



46 03 57.23 

46 03 50. 16 

46 02 42.08 

46 04 20.32 

46 01 50. 84 
46 05 03.79 

46 01 47. 80 

46 01 55.38 

46 07 56.55 

46 02 21.40 

46 01 34.05 

46 00 43. 49 

46 08 11. 49 

46 01 34.94 

46 07 46. 86 
46 00 34. 08 

46 07 33. 74 

45 59 18. 14 

46 03 37.48 

46 04 18. 69 



Longitude. 



Of " 

83 57 06.46 



83 58 21.66 

83 55 38.85 

83 59 58. 68 

83 53 48.46 

83 58 45.21 
83 53 21. 32 

83 57 19.72 

83 55 54.4.'S 

83 52 35. 73 

83 54 07.44 

83 53 22. 17 

83 54 26.20 

83 SO 05. 38 

83 50 33. 36 

83 48 42. 43 
83 51 50.96 

83 47 41. 97 
83 52 34. 03 
83 53 34.20 

83 52 38. 72 



Azimath. 



o / " 

96 16 23. 8 
157 01 54. 1 
333 19 22. 9 

90 34 18. 5 
328 32 02. 5 
276 52 41. 3 

76 16 15. 6 
351 21 38. 4 
325 24 07. 6 

135 54 56. 8 
244 13 54. 
184 13 32. 2 

75 12 47.4 
341 44 03. 6 

8 13 12.8 

135 34 30. 
216 24 59.6 

61 33 14.5 
299 59 56. 9 
218 55 58.4 

125 18 46. 5 

192 47 46.7 

92 51 57. 9 

116 48 29.8 
164 16 40.9 
302 31 3L4 

358 54 57.2 
315 09 28. 6 
296 28 49. 5 

107 00 21. 5 
129 22 47.4 
324 21 42. 4 

28 50 50.6 
323 20 55. 2 
134 19 28. 7 

153 15 28. 8 
274 57 13. 8 
288 52 09. 4 

35 05 43. 7 
354 39 03. '.i 

9 11 46.9 

117 40 11.6 
58 02 30. 8 
41 37 53. 1 

53 03 47. 1 
15 40 38. 3 

134 02 02. 2 
69 55 59. 4 
23 30 28. 6 

61 57 48. 1 
343 09 07. 7 

100 14 36. 6 
147 39 02. 7 

94 58 28. 6 

i 12 08 19. 1 

MO 42 14. 1 



To sUtion. 



0211 

0208 

Fort St. Joe. 

Raber 

Detour 

Fort St. Joe. 



Fort St Joe. 

Detour 

Drummond . 



Raber 

Fort St Joe. 
Salters Hill. 

Fort St Joe. 
Drummond . 
Detour 



Raber 

Fort St Joe. 



Fort St Joe. . 
BacoD Island 
Burnt Point . 



Raber 

Fort St Joe. 
0217 

Rab«r 

Fort St Joe. 
Drummond . 



Burnt Point.. 
Harbor Island 
Bacon Island . 



Raber 

Fort St. Joe. 
Drummond . 

Detour 

Drummond . 
Fort St Joe. 



Fort St Joe. 

231 

Drummond . 



Burnt Point.. 
Bacon Island. 
253 



Fort St Joe. 

Detour 

231 



Burnt Point. 
Drummond . . 



Fort St Joe. 

Detour 

Raber 



Burnt Point... 
Harbor Island. 

Dotour 

Fort St Joe.... 



Fort St Joe. 

Detour 

Drummond . 



Distance. 



Meters. 
1,738.81 
4,267.78 
1,253.63 

4.373.86 
8, 952. 48 
2.194.97 

1. 359. 13 
7. 785. 52 
8.751.79 

3. 289. 39 
4.735.28 
6.726.35 

3.819.60 
8,276.38 
8. 436. 75 

5, 525. 23 
4.523.32 

4. 863. 45 
6,804.13 
1,680.01 

6,991.21 
3,828.39 
1,840.96 

8.445.30 
3. 635. 05 
6, 292. 18 

4,027.95 

12,445.57 

9,177.55 

10, 287. 47 
4, 250. 11 

5. 152. 51 

3,672.47 
3, 397. 84 
5, 952. 27 

6,404.50 

3. 352. 52 
3, 599. 59 

5,484.92 
8, 737. 39 
6,384.71 

8,904.90 
6,302.41 
2,513.50 

6, 174. 65 
14, 769. 67 

8, 649. 85 
3, 976. 04 
4, 232. 42 

7. 062. 94 
8,4'J0.54 

2,973.85 
0, 81)1. 50 

4. 013. 27 
7. 188. 41 
6, 925. 81 



Loga- 
ritlunsol 
distance. 



Metert. 
3.2402516 
3 6302018 
3.0981099 

3.6408646 
3. 9519434 
3. 3414277 

3.1332609 
8.8912876 
3.9420967 

3. 5171148 
3.6753457 
4. 2234012 

3. 5820178 
3. 9178406 
3.9261742 

3.7423504 
3.6554573 

3.6869443 
3.7637368 
8.2253120 

3.8445525 
3. 5830168 
3.2650441 

3. 9266151 
8. 5605104 
3. 7988010 

3.6050841 
4.0950149 
3.9627268 

4. 0123087 
8.6283908 
3. 7120190 

3.5649583 
3.5312028 
3.7746824 

3.8064840 
3. 5253716 
3.5562526 

3. 7391699 
3.9413818 
3.8051412 

3.9496290 
3.7095064 
8. 4002784 

3. 7906125 
4. 1693679 

3. 9370070 
3.5094512 
4.1538887 

3. 8489858 
3. 9289356 

3. 4733186 
3. 9952618 

3. 6034981 
3. 8566331 
3. 8404708 



79 64 57.8 \ Fort St. 5 oo^ .\ 1>,YA.^\ X^.TtJSfiKX 

146 41 04.a \ O ^\% \ V«»,^Vi.'K»SSV3& 
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Table No. 6. — Geographical positions of the tertiary or flag stations hettpeen Sailon 

Mncantpment and Uetour — CoDtiuued. 



Station. 



0263 



0261 



0283 



0267 



0273 



0277 



0283 



0285 



0287 



©291 



Latitnde. 



o ' " 

46 04 47. 37 



46 03 34.02 



46 03 11.07 



46 02 22.26 



46 00 11.04 



46 00 47.88 



46 02 19. 10 



46 03 50. 01 



46 04 28. 88 



46 06 09. 19 



Azimuth. 



83 50 52. 85 
83 51 06.45 

83 50 41.30 

83 49 32. 29 

83 48 53.40 

83 46 40.32 

83 47 20. 71 

83 47 24. 90 
83 48 35. 64 

83 49 26. 37 



Longitude. 



o 

322 
294 

274 

187 

93 

40 
270 
250 

106 

55 

182 

173 
215 
248 

144 

194 

68 

128 
231 
136 

76 

300 

31 

303 
93 

00 
68 
36 



33 45. 7 
27 44.9 

17 50.8 

26 34.5 

25 35.2 

07 18. 6 
07 16.6 
03 16.4 

13 13.3 
00 58.3 
50 20.5 

11 21.2 
47 2.i. 7 

19 03. 5 

17 16. 

27 31.2 

26 41.2 

40 38.6 
35 46.7 
29 26.2 

38 53.7 
11 37. 6 

23 36. 9 
40 38.7 
26 h2. 7 

16 42. 6 
13 00. 8 

20 02.7 



To station. 



Bacon Island... 
Harbor Island.. 



Bacon Island. 
253 

brtSLJoe... 



% 



Detnnr 

Harbor Island... 

Bac<»n Island ; 1.688.22 



Distance. 



Metert. 

3.018.63 

7,211.79 

2.133.84 
2,255.91 
7,188.04 

8,121.42 
6, 316. 15 



Fort St. Joe., 

Detour 

Bacon Island. 



I 



Bacon Inland.. 
Harbor Island 
0277 



Bacon Island.. 
Harbor Island 
0273 



Bacon Island . . 
Harbor Island 
Bnmt Point... 



Bacon Island — 
Harbor Island . . 

Bacon Island — 
Harbor Island . . 
Fort St. Joe 



Bacon Island. 

0218 

©253 



9,580.44 
8,200.43 
2,085.85 

6. 178. 39 
6,833.72 
3,080.82 

6,155.71 
4,548.53 
3,060.82 

3,400.72 
2,557.05 
9.204.52 

2,708.27 
2,422.50 

2, 139. 19 
4.348.86 
1,937.39 

4,923.59 
5,436.34 
3,136.26 



Logs, 
rithma of 
distSDoe. 



MUtn. 

3.47IM0n 
8.8560430 



3.: 

8.3533211 
3.85661(16 



3.1 

3.6004513 

3.2274279 

3.9618854 
8.9136364 
8.3192823 

3.79067S8 
3.8346569 
3.4886666 

3.7862781 
8.6378706 
3.4866656 

3.5429151 
3.4077396 
3.9640010 

3.4326913 
3.3842796 

3.3S02486 
3.6383757 
4.0769066 

3.6822821 
3.7353066 
3. 4904116 



c. — ukpokt of mr. thomas kusskll, assistant engineer. 

United States Engineer Office, 
Sault Ste, Marie, 3/tcA., July /, 1S95. 

Sir : I liave the honor to make the followiug report on my field work for the seft- 
sou of 1894, and 1895 up to July 1, and the office work of computation and reduction 
ofnote«: 

The angle-measuring part}', consisting of myself, Mr. Elmer L. Allor, recorder, Mr. 
Frank D. Stevens, rodmau, and Mr. Peury A. Rees, cook, took the field on Angnst 
22 at station A 1^9 Hay Lake on a scow upon which a small house had been erected. 
A camping onttit of tents and Htoves was taken along, to be used when the scow wu 
given up. 

The instrument with which I was furnished to measure angles was the TroaffhtoD 
& Simnis theodolite No. 1, with a 14-iuch horizontal circle grailnated to 5' and read 
by three microscopes 120*^ apart around the limb. The instrument, when used, 16 
mounted on a revolving trivet so as to bring different parts of the circle into playin 
measuring an angle. Tlie theodolite has a full vertical circle 12 inches in diameter 
graduatea to 10' and read by two opposite verniers to 10". A small Fauth trsosit 
was used for plumbing targets and centering trivet over station mark. 

At A 19 Hay Lake the angles to be measured were those between the lines to 
A Laird, D 59 Neebish, A Salters Hill, and to the tertiary stations A 17, A 18, A 2^' 
A 21, A 73, and A 75. During the time the party was at A 19 Hay Lake the target 
at A Salters Hill was not seen. This was due to the extreme haziness of the air 

Srevailing at the time. The distance to A Salters Hill is 17 miles. Station A 1* 
[ay Lake was left without measuring the angles to Salters Hill, in accordance wiUi 
your instructions. 

August 31 the scow was moved by the steamer Myra to D 59 Neebish, whicU w 

close to tlie front range target of the Hen and Chickens Range, below the dilce at 

tbe lower end of the Middle NeeViah C\iaTkii«\. Iiiift «at was very hazy a grest p»" 

of tbe time while at G 59 l^eeb\sVi. GxeaA. ^XffiicwWs ^'\5A e^Lv^^v&xtfwA \\s.%\^htine t« 

the target ou A 19 Hay Lake. Thia-wcyBoiittkCcouTiX. oi \Jaft%mia\^«s^N:\sas.^'l^^OiBfc 
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above the iKrater. Tbe target was only rarely visible and was never even approxi- 
mately steady, but readings were taken to it, nevertheless, as best we coalu. Vot 
this reason the angles observed were not entirely satisfactory, the horizon havinsr a 
large closinp^ error. This station was reoccupied October 13 to 18 and the angles 
reread. The target on A 19 Hay Lake was raised 20 feet and was then always in 
sight, and readings were obtained to it with the air perfectly steady when the sky 
was clouded. 

The resnlts of the two series of angle measurements at D 59 Neebish were as 
follows : 



A Laird- A Saltera Hill. 
A 19 Hay Lake - A Laird 
ABoea-AlV Hay Lake. 
A Laird- A Hoes 

Horizon 



First. 



ti 



106 24 41.9 

86 10 31.4 

145 25 15.0 

128 24 17.5 



360 00 0:1.0 



Second. 


40.60 
20.82 
14.51 
16.47 


• 00.80 



Differ- 
ence. 

u 

-f 1.30 
+ 1.56 
+ 0.40 
+ L08 



September 10 the scow was towed by the Antelope to Ross's Dock, opposite Sailors 
Encampment, and the angles at A Ross were measured by September 15. 

September 16 the scow wus moved by the Antelope to Winter Point. The camping 
outfit was landed and the kitchen tent set up near the light keeper's house. Here 
the scow was parted with regretfully, being required for the use of the topographical 
party. 

While at Winter Point, on the invitation of Mr. GriflSn, the light keeper, the 
party stopped at his house. 

September 21 the party moved by the sailboat Maggie to Rocky Point, across 
Mnnnskong Bay, from W^inter Point and went into camp. 

Winter Point was left without seeing D 204 and D 206. It was afterwards ascer- 
tained that the flags at those pointi« were not high enough to clear the curvature of 
tbe earth. Winter Point was revisited September 27, but the air was too hazy for 
observation. A flash, however, was seen from Mr. AUor at D 206 on Hay Point, where 
he had gone to look after the target. Tbe air continuing hazy, I came to the Sault 
September 28, and on returning to Winter Point October I neither D 204 nor D 206 
could be seen. The flag on D 204 was blown down by the high wind of the previous 
day. The flags at D 202 A and D 203, then recently erected, were sighted in. The 
fla^ at D 203 wns barely high enough to clear the surface of the water, only a glimpse 
of it being obtained occasionally. 

October 3 the party moved to Pointe anx Prunes by sailboat and took quarters in 
a vacant house at that place. While at Pointe aux Prunes the flag stations D 206, 
D 211, and G 203 were occupied and the necessary angles measured. 

After finishing at Pointe aux FrC^nes the party moyed by sailboat to D 59 Neebish, 
and after the angles were remeasnred moved to A Raber, reaching there October 19. 

The work at A Raber was finished and the party moved by sailboat to A Fort 
St. Joe October 24. While camped at A Raber and A Fort St. .Joe Mr. Allor was 
away, overseeing the building of station at Detour. 

October 31 the party moved by sailboat to Bacon Island. From the time of leav- 
ing Winter Point until one week after reaching Bacon Island the weather was very 
favorable for measuring angles over lines of moderate length. There were a good 
many days when the sky was clouded and the air very steady a great part of the 
time. The second week at Bacon Island the air, though clear, was very unsteady, 
preventing any very satisfactory observations. 

While camped at Bacon Island D 253 was occupied with the Fanth transit to 
measure one angle. The result did not prove satisfactory and the angle had to be 
remeasnred. □ 218 was occupied with large instrument November 8. 

Mr. Elmer L. Allor left the party November 9 and Mr. Arthur Beebe Joined Novem- 
ber 14 as recorder. Mr. Robert Coulson left with the sailboat Maggie on the 14th 
and Mr. Wells Church was engaged with sailboat from the 15th. Harbor Island 
was visited November 13 to reset a target that had been blown down. 

November 15 the party left Bacon Island for Drummond Island by sailboat and 
meeting the Antelope was towed the greater part of the way. 

November 23 tbe work at Drummond Island was finished and the next day the 
tug Island Q%ieen came from Detour to take the party away. The wind was blowing 
strong and a heavy sea rolling on the shore, and it was with considerable difficulty 
that everything was gotten on board the tug with the aid of the sailboat. At noon, 
in company with Mr. Haskell's party, we started on the tug for the Sault. The high 
wind made it impossible to go np Mud Lake and the tti^ pwX.^^c^VLX.Q^^^^t^Tva^^w^'- 
in^ there for tbe nigh t. A start was made ear\y tb^ ue^Lt tCkOtuVa^ ^tAXNx^ "^^vc^X^r^s^ 
reached at noon November 25. 
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ANGLE MKAjBURINO. 






In measnring secondary angles each angle was measnred separately. Ten sets •^ 
readings were made on each angle on different parts of the circle, nniformly distri 
nted around it. The angles were measured in five different positions of the circl 
the instrument being turned by means of the revolving trivet on which it w^. 
mounted for the purpose. Half the sets of readings were made with the telesco 
direct and the other naif with the telescope reversed by lifting it from the Y*8 a 
transiting. The reading microscopes being 120^ apart, this double reversing 180^ 
azimuth and 180*^ in altitude has the effect of bringing a new part of the circle h 
play in the direct and reversed measurements without any change in the positi 
of the circle. Each set of readings is the mean of two measurements, one forw 
and one backward; that is, with the telescope turning in the direction in which 
numbering of the graduation on the circle increases and the other in the reve 
direction. 

In tertiarv angles to flag stations, light-houses, etc., only two sets of readings vr .^^^ 
usually made. The angles were not measured separately. All the objects arocs^^/ 
the horizon were read to successively, ending with a reading to the one first sif^h-t^ee/ 
upon. The telescope was double reversed and the objects sighted to in the reverse 
order. A set is the mean derived from two such series of readings. 

At the secondary stations occupied four sets of vertical angles were taken to nil 
the primary and secondary stations visible. The vertical circle of the theodolite i« 
not movable with respect to the telescope. The horizontal line from which the alti- 
tudes are taken is determined by means of a spirit level attached to the vernier arm. 

The average range in ten sets of measurements of a horizontal angle for tlie 54 
secondary angles observed was 4.9". The largest was 12" and the smallest 2.5". 
There are a few dents visible on the circle, indicating that it must at one time or 
another have received hard knocks. The smallness of the ranges shows, however, 
that the excellence of this fine old instrument remains unimpaired. 

The run of microscopes remained nearly constant all the time in the field, except 
some slight changes due apparently to variations in temperature. Observations for 
run were made at every station occupied and a correction for run applied to every 
reading taken. 

At every station occupied the instrument was accurately centered over the station 
mark in the stone underground. 

The targets sighted to were made of white and black cotton cloth stretched on sn 
iron framework guyed with iron wire. In all cases the targets were centered over 
the station mark. Such slight deviations from the center as were determined by 
means of a plumbing theodolite never exceeded a quarter of an inch; these were so 
small that they have been neglected in the reductions. 

The average error in closing of horizon for the ten secondary stations is 0.96", 
the largest being at A Bacon Island, 2.36", the sum of the seven angles being that 
much less than 36(P. 

The average closing error in twenty triangles is I^', the largest being 2.94", in 
the triangle A Pointe aux Frenes to A Winter Point to A Salters Hill. The line 
A Winter Point to A Pointe aux FrSnes is very close to the water. The instrament 
at Winter Point was only 7 feet above the water and the target at Pointe anx Prunes 
23 feet. The line is 8.3 miles. 

The following table shows the amount of field work done in the 97 days in the 
field in 1894. 

Complete duplicate copies of all the field notes were made dnring the progtetsof 
the work and sent to the office. 



Number of angles measured. 



Station. 



A 19 Hay Lake 

n 50 Noobiah 

Iloaa 

Winter Point 

Rocky Point 

Poiuto aux Frdnc8 

G203 

D208 

n2ii 



A 
A 
A 
A 



Second- 
ary 
angles. 



2 
4 

5 
5 
4 
6 



TeTti- 

ary 

angles. 



13 

10 

13 

11 

15 

16 

3 

8 

5 



Verti- 
cal 
angles. 



2 
4 
6 
4 

4 
5 



Station. 



Raber 

A Fort St Joe 


3 
6 


A Bacon Island 


11 


a 253 




a 218 




A Drommond 


8 






Total(15) 


54 



Second' 

ary 
angles. 




18 
27 
18 
1 
11 
20 



189 



3 
6 

8 



9 

"5 



The work of setting targets and t\\ft tlv^^a for tertiary statons was in the main 
attended to by the station buUdiug part^ o\i \Ai^ ^\Aai\s\Kt AuU\v|^« 
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EXPENSES. 

The work in An^st and September in Hay Lake and Little Mud Lake being so closely 
connected with the work of channel improvement the expense was borne out of the 
appropriation for the 20 and 21 foot channel. During this time the cost of the party 
was $365.83 for salaries and $138.54 for groceries and provisions, in all $504.37. For 
the rest of the season — October and November — the expense of the party was paid 
ont of tlie appropriation for the resurvey of the St. Marys River. During this time 
the cost was $739.67 for salaries and $140.60 for groceries and provisions, in all 
$880.27. Miscellaneons expenses, tug hire, lumber, hardware, etc., amounted to 
$119.74. The entire cost of the party for ninety-seven days in the iield was $1,504.38. 

The number of meals served in camp was 1,272. The cost of the provisions per 
meal was 22 cents. The cost of a meal, including the wages of cook, was 33 cents. 
Ten principal stations were occupied, and the cost per station was $150.44. 

OFFICE WORK. 

In the office, after retnmin^ from the field, all the field notes were reduced except 
those pertaining to the vertical angle measurements. The separate values of the 
horizontal angles were derived and the means taken. 

Local adjustments of the ancles at the ten secondary stations were made. A gen- 
eral adjustment was matle of tbe primary and secondary triangnlation from the line 
A Larke-A Rankin to Detonr Light- House-Detour. This involved four pentagons 
and four quadrilaterals. 

The reduction was completed of the tertiary triangnlation of the St. Marys River 
from the line A East Base-A 1^ Topsail Island, to the A Line Winter Point-A 
Rocky Point. The computation of the geodetic positions of the triangulation points 
was completed. The whole work involved 176 triangles. A considerable part of the 
computation of thie geodetic positions was done by Assistant Engineer Glen £. Balch 
and Mr. Elmer L. Allor. 

An adjustment was made of the latitudes, longitudes, and azimuths derived from 
the primary and secondary triangnlation, fitting it in, to agree with the primary 
system, starting from A East Base, Sault, and connecting at A I^ Hay Lalce, D 59 
Neebish and A Rocky Point, A Winter Point. 

A computation was made of the triangle sides of the tertiary triangulation of the 
lower part of the river from A Winter Point to Detour Light-House. The tertiary 
stations are numbered 200, 201, etc., to 293. These points are loctft'Cd by sighting tg 
them from three points. The triangles locating the points are isolated side triangles 
and not continuous, forming a chain. These tertiary stations for the most part were 
not occupied by an instrument. The station numbers were identified by variously 
designed flags in black and white, and in measuring the angles to them the flag pole 
was sighted to where possible. In the case of most of the flags they were sighted at 
from more than the three places re()uired. In many cases flags were sighted at from 
stations not intervisible. This rendered necessary the computation of numerous 
additional triangles from two sides and an included angle, increasing the amount 
of work largely in deriving the location of points. The reduction of this work 
involved the solution of 225 triangles. 

The quadrilateral A Pointe aux Frdnes to A Port St. Joe to D 208 to D 211 was 
adjusted. 

Other work of computation done during the year was, derivation of rectangular 
coordinates for all the secondary and tertiary stations below Winter Point. The 
geodetic positions and azimuths of a number of lines to tertiary points were derived 
for two magnetic stations in the vicinity of Sault. 

• 

FIELD WORK, 1895, MAY AND JUNE. 

The party, composed of myself, Mr. C. Morton Ayres as recorder, Mr. Frank D. 
Stevens, first rodman, Mr. John Keating, second rodinan, and Mr. Penry A. Kees as 
cook, left the Sault May 7 on the Arthur and landed on the 8th at life-saving station 
}fo, 10, on the south shore of Lake Superior, 43 miles west and 43 miles north of the 
Sault. The party went into camp at A Crisp, 2 miles back from the shore. 

The same instrument and the same methods were used for measuring primary and 
secondary angles as in 1894. For plumbing targets, centering instruments, and rnn- 
K^ing topoficraphy Buff &, Berger transit No. 1806 was used. A Fauth magnetometer 
^as used m determining the magnetic declination. 

^ Crisp was occupied to jneasure the angles between the lines to Gargantna, 60.25 
tniles across the lake, to Mamainse 38 miles, Haviland 39 miles, Parisian Islands 26 
tiailes, and Caribou Light 50 miles. 

The lin^, Gargantna to Mamainse, is a line of the old lake survey net of triangles^ 
^nd the object of the triangulation is to connect it witU tld^ ^voiVXi viA >&a«;^s\»ar^ 
base lines. 



1 
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The lino from Crisp to Gargantna, it was donljtfnl if it conld be obtained. If at 
all, it wonld only bo on days of extraordinary refraction that it conld be seen across. 
Tho station at Crisp was built high — 99.6 feet above ground — to increase the chances 
of seeing. The station is well built. The interior triangular bracing of the tripod 
makes it so rigid there is very little tremor even in a considerable wind. 

Flashing the snn light by a mirror from Gargantna to Crisp was begnn on May U, 
and the light was seen at Crisp on the morning of the 16tn at 7.40 and a inea«nie- 
ment of the angle between it and Mamainse made. The light was seen again on 
May 27, Jane 3. 6 and 7; on June 6, nearly the whole time irom 7 o'clock in the 
morning to sundown after 7 p. m. Very satisfactory measurements of the angle 
between Gargantna and Mamainse were obtained, the lights at both places being 
steady on June 6. 

The axis of the instrnment at A Crisp in observing was 380.65 feet above the mean 
level of the lake from May 15 to 18. The mirror flashing to Gargantna was 386.67 
feet above the level of tho lake. The height of the ground at A Crisp above the 
lake level is 279.27 feet. 

Satisfactory measurements were obtained at the angles between the lines to 
Mamainse, Havilland, Parisian Island, and Whitefish Point. It was attempted at 
first to read to a target on Parisian Island, but the station is so low and on fine days 
is so obscured by the smoke from the constant procession of passing steamers in and 
out of the St. Marys River that it was not possible to see the target. A flasher was 
placed on the island June 27, and the same day the angle between it <and Havilland 
was completed. 

On the night -of May 27, the light at Caribou Island was 6een and the angle 
between it and Corbay Light measured. The angles to Iroquois Light, Corbay Light, 
Whiteflsh Point Light-House, and a smokestack at Deer Park were measured. 

The weather while at A Crisp was exceedingly unfavorable for observation over 
long lines all the time from May 8 to July 1. The air was hazy or foggy nearly all 
the time, preventing seeing over more than a few miles. The only good weather for 
observing was in the calm after the prevalence of a northwest wind. 

A line of levels and a double stadia line was run from A Crisp to the shore of Lake 
Superior and 1 mile of shore line was done on each side of life-saving station No. 10: 

The magnetic declination was observed on a number of days. The mean for foar 
days, June 21 to 25, gives the azimuth of magnetic meridian 179^ 44.6', that is, the 
needle points 15.4' west of north. 

The magnetic station is 163 meters north of A Crisp in azimuth 179^ 34' 14". 
. A Crisp is located in the eastern part of Luce County, Mich., in sec. 13, T. 50 N., 
R. 8 W. The station is 531 meters east and 982 meters south of the section corner 11, 
12, 13, 14. 

A Crisp is marked by a triangle of copper half an inch on a side leaded into the 
top of a stone 2 feet long, squared 6 inches at the top, and placed with the top sur- 
face 2^ feet below the surface of the ground. The surface mark is a nail in 6-inch 
cedar post embedded in the ground above the marking stone. Three surface stones 
are placed each 100 feet from the station center in azimuths 120<^ apart, the one to 
the north being in the meridi<an with the station. 

Special thanks are due to Capt. R. M. Small of life-saving station No. 10, for 
courtesies extended to the party while at A Crisp, for assistance rendered to the 
prosecution of the work ana landing mail and provisions from steamer. 
Very respectfully, your obedient servant, 

Thomas Russell, Aasigtant Engvufior. 
First Lient. Chaj^les S. Rich£, 

C<frp8 of Engineer 8 f V, S. Army. 



d. — report of mr. thomas russell, assistant rnoineer. 

United States Engineer Office, 
Sault Sie, MarUf Mich., June SO, 1890, 

Sir: I have tho honor to make the following report, on the adjusted latitudes' 
longitudes, and azimuths derived from the tertiary triangnlatiou of the St. Mirys 
River, extending from the line A East Base to A 14, just above Little Rapids, to the 
line A Rocky Point to A Winter Point, across the entrance to Munnskoni? Bay wd 
extending through Hay Lake, Lake George, the West Neebish, the Middle Neebish, 
Little Mud Lake, and Munuskong Bay: 

The tertiary and secondary systems of triangulation over this region have in com- 
mon the station A 19 Hay Lake, D59 Neebish, A Winter Point, and A Rocky Poin^ 

The length, of the line ARoc^y Pomt to /\ Winter Point as derived from th« 
secondary and tertiary triangulation ia ob ioW.ovjft\ ^(\^,^\ft Tsi<^\»t%Vs ^<^ secondary, 
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^,708.753 by the tertiary through Lake George and Little Mucl Lake, and 4,704.980 
>y the tertitary through Hay Lake and the West Neebish. 

The geodetic latitudes, longitudea, and azimath were computed by means of the 
observed angles with corrections applied to make the triangles close to 180^. The 
-ooipntations were made by means of the Coast and Geodetic Survey tables given in 
appendix No. 7 of the Report for 1884 ; the tables are based on the Clarke spheroid 
>8 the figure of the earth. In the reductions no account was taken of the spherical 
xcess in the triangles; it does not amount to more than 0. 01" in the case of most of 
he triangles. 

The initial point from which the latitudes and longitudes are computed is station 
\ East Base, Sault Ste. Marie, and the initial azimuth is that of the line A East 
^ase to A I'i* The latitude, longitude, and azimuth used at A East Base are those 
lerived by the secondary triangulation from the values determined astronomically 
^t the Sault Ste. Marie Observatory, west pier, namely : 

Observatory, west ^ier, Sault Ste. Marie, latitude, 46^ 30' 6.270" ; longitude, 84^ 
48. 750", and the azimuth at observatory, west pier, to A azimuth is 178^ 6'.38.87"y 
eckoned from the south through the west toward the north. 

The secondary and tertiary determinations of the geodetic latitudes, longitudes, 
knd azimuths at the common stations are as follows : 





Latitude. 




Longitude. 




Tertiary. 


Secondary. 


Differ- 
once. 


Tertiary. 


Secondary. 


Differ- 
ence. 


\ 19 Hav Lake 


O / II 

46 22 02. 807 
46 12 58.281 
46 10 45. 474 
46 18 40. 907 

46 24 39. 812 


' /> 

46 22 2.892 
46 12 58. 229 
46 10 45. 432 
46 18 40. 862 

46 24 30. 794 


n 

-0.005 

—0.052 

—0.042 

0.045 

—0. 018 


84 18 59. 065 
84 08 58.347 
84 07 10. 754 
84 07 32. 552 

84 08 47.157 


' " 

84 13 59. 118 
84 8 58.451 
84 7 10. 867 
84 7 32.565 

84 8 47. 142 


+0.053 
-f-0. 104 
+ 0.114 
+0.012 

0.015 


\ Wliiujr Point 

\ Rockv Point 


1 5© Keebiflb 


AAe George Light- 
HooBe 







^ 19 Hay Lake to A 1« 

\ Kucky Point to A Winter Point 
DWlleebfah toA^ 



Asimnth. 



Tertiary. 



II 



192 33 39.63 
150 38 38. 96 
218 38 44. 50 



Secondary. 



II 



192 34 02. 70 
150 38 58. 09 
218 38 38.00 



Differ- 
ence. 



II 



+23.07 
+19.11 
+ 13.50 



The latitudes and longitudes of the tertiary points are adjusted by applying as 
»rrections a part of the discrepancy as shown at the secondary stations, propor- 
ional to the differences between the latitudes and longitudes of the place and those 
}f the secondary stations. 

The differences between the secondary and tertiary locations of A 19 Hay Lake in 
atitude and longitude are —0.005" and 4-0.053". Proportional parts of these are 
Lpplied to the locations of all the stations from Al^ast base through Hay Lake to 
^ 19 Hay Lake, where the corrections to the tertiary location of this station equal 
;he whole amounts of the differences. 

At A Rocky Point the differences between the tertiary and secondary locations are 
-0.042" in latitude and -f 0.114 " in longitude. To all the stations from A 19 to Hay 
Lake through the West Neebish to A Rocky Point, the corrections vary according to 
ihe difference in latitude and longitude from A 19 Hay Lake. 

The latitudes and longitudes of stations from Al^ast Base .through Lake George 
lO D 59 Neebish were adjusted by applying as corrections a part of the discrepancy' 
ibowu at D 59 Neebish —0.045" in latitude and +0.012' in longitude, taken in pro- 
)ortion to the difference in latitude and longitude of the station from A I'^ast Base. 

The latitudes and longitudes of intermediate points from D59 Neebish to AR<>ckv 
i'oint through Little Mud Lake, and from D 51) Neebish through the Middle Neebish 
o A 73 on Hay Lake were adjusted by appI^Mng corrections varying according to 
be latitude and longitude, and in accordance with the discrepancies shown at the 
erminal points. 

The discrepancies between the secondary and tertiary azimuths are +23.07" on 
he line A 19 Hay Lake to A 18; -f 13.5" on the line D 59 Neebish A 55; -f 19.98" in 
he line A Rocky Point to A Winter Point in going down through the West Neebish : 
nd +0.95" on the line A Rooky Point A Winter Point in going down Little Mua 
lake. 



4220 REPORT OP THE CHIEF OP ENGINEERS, U, 8. ARM7. 

The tertiary azimnths from A East Base-A ^^ throngh Hay Lake to A 19 
Lake- A 1^ were adjusted by applying an corrections parts of the discrepancjr 
sho'vrii at A I^ Hay Lake, taken in proportion to the uutnber of triangles from 
line A East Base-A I^* The number of triangles in the stretch is 21. A corc< 
tion of 1.10'' is applied to the angles opposite each flank side, alternately plus 
minus on opposite sides of the chain. The flank side is the side which is nei 
the base line nor the continuing or common side of the next succeeding triangle. 

The process of adjusting the azimuth disturbs the closing of the triangle and 
order to rectify it, half the amount added to or subtracted from the angle oppose 
■ the flank side is applied with the opposite sign to each of the other angles. 

Between the line A 19 Hay Lake to A l^r where the azimuth discrepancy 
+23.07", and the line A Rocky Point to A Winter Point through the West Neebi 
where the discrepancy is +19.11", the change in correction 3.96'' is di8tribii.t^^<i 
among 31 triangles, making the correction to each angle opposite the flank 8id.e 
+0.13'' in this stretch. 

In the chain of triangles from the line A East Base to A 1^ to the line C] S9 
Neebish to A 55 by wav of Lake George, there are 37 triangles and the discrepan <» j 
in azimuth +13.5" on the line D 59 Neebish to A ^ introduces a correction in eacsli 
triangle of 0.365". 

In the chain of triangles from the line D 59 Neebish to A ^» where the discreji- 
anoy is +13.5" to the line A Rocky Point-A Winter Point through Little Mad 
Lake, where the discrepancy is +0.95", the change 12.55" is distributed amon^ X6 
triangles, introducing a correction in each one of 0.78". 

In the chain of triangles through the Middle Neebish from the line D 59 Neebish 
to A ^ where the azimuth discrepancy is +13.5" to the line A 75-A 76 at the foot 
of Hay Lake, where the discrepancy is +4.69". the change 8.63" is distributed amon^ 
ten triangles, making the correction to each 0.86 '. 

In addition to the chains of triauglee enumerated, there are 55 additional triangles 
not forming part of the chain for which the azimuths of the sides have been adjastod. 
The correction applied to the azimnths of the sides in each triangle are the same jls 
the correction to the side which the triangle has in common with the chain. 

The locations of four statious, G 15, D 9, D 11, and n 4, on the St. Marys Ri-ver, 
above A East Base, Sault Ste. Marie, are given here for completeness. 

In Table No. 3 the ad^justed angles of the triangles and the lengths of the sides in 
meters are given from the side A East Base to A 14 to the side A Rocky Point to ZS. 
Winter Point through Hay Lake and the West Neebish, throngh L&ke* George and. 
the Middle Neebish, and through Little Mud Lake. 

In Table No. 4 are given the adjusted latitudes and longitudes of the tertiary t.rl- 
angulation points, the adjusted azimuths of the lines, the lengths of the lines in 
meters and miles, and the logarithm of the lines in meters. 

A 89 R, on the West Neebish, was occupied in 1894, and supplied the place of the 
old station A 89, washed a wav. 

Stations G 10 R, D 12 R, G 34 R, A 46 R, and A 49 are stations on Lake (Jeorge 
located for the hydrographic work to supply the places of the old stations of the 
same number which could not be discovered. 

Very respectfully, your obedient servant, Thomas Russell, 

AssisUint E*gi 

First Lieut. Charles S. Rich£, 

Corps of Engineers f U. S. A. 



b. — report of mr. h. von 8chon, assistant engineer. 

United States Engineer Office, 
Sanlt Ste. Mane, Mich., June ,10, 1S95. 

Sir : I have the honor to respectfully submit herewith my annual report coven'o^ 1 1 

the tiscal year from July 1, 1894, to June 30, 1895, consisting of: 1 4 

Part I. Field operations during 1894. I ] 

Part II- Field operations during 1895. 

Part III. Office work during fiscal year. 

Part IV. Recommendations. 

Appendix — General instructions to chiefs of topographical parties.? I j 

Appendix — Photogrammetry. I , 

• __^ •* I 

* Not forwarded. 



\ 
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Part I. 

FIELD OPERATIONS DURING 1894. 

p«M. — ^The topographical sarvey of the upper reach of the St. Marys River^- 
>int Iroquois to Little Rapids — designated by project chart No. 3, having 
)inpleted during the season of 1893, the programme for the topographical 
orations during the season of 1894 was chart No. 2, covering the reach from 
{apids to Mud Lake. 

)ographical field party was organized and took the field on September 17, 
nd began the survey at the Little Rapids, proceeding east to Little Lake 
until about October 1, 18^, when by your direction the programme was 
il and the survey carried from Little Rapids south along Hay Lake. 
)arty continued in the field under my charge until November 30, 1894, com- 
the topographical survey of Hay Lake, incTudiug all the approaches thereto 
est Neebish, Middle Neebish, East Neebish, Little Mud Lake, and Collingwood 
.1. 

sharacter of this country differs mateiially from that of the upper reach of 
ys River in that a large part of it is well settled and developed. The shore 
lay Lake on both sides is almost wholly low and sandy. On the Peninsula aide 
d back of the shore is level or gently rolling. Several water courses empty 
ly Lake from this side, the most prominent among them being Charlotte River, 
is navigable for light-draft boats for about 2 miles from its mouth. Several 
ads parallel the shore on this side of Hay Lake and others lead from the interior 
shore. The country along Hay Lake shore is well settled and much of the 
Bared and cultivated. The Sugar Island shore rises- gently from the water's 
• a hill range paralleling the shore within half a mile distance from it as far 
IS Nine Mile Point, and with a maximum elevation of about 780 feet above 
ide, New York, or about 200 feet above Hay Lake level. Some roads lead to 
rom the interior of Sugar Island, but no road parallels the shore. 
ative. — The topographical party as organized consisted of Recorders John P. 
k and Andrew J. Swift, Rodmen H. Ohlschlnger, C. £. Thompson, G. P. 
, W. J. Steere, E. N. Church, and C. W. Given, and 2 axmenand 1 cook, M'hich 
lel remained unchanged during the continuance of the party in the field, all 
members proving capable and faithful in the performance of the duties 
ively allotted to them. 

equipment of the party consisted of 2 plane tables, B. &. B. ; 1 transit, B. & B., 
; 1 transit, PI. & B. ; 1 level, Gurley; 2 prismatic compasses, 2 Locke levels, 
) necessary complement of stadia rods, level rods, small boats, and tools, 
all rock scow belonging to the operating and care department of the St. Marys 
!anal, and not in service, was secured for temporary use, and a house 12 by 18 
)cted thereon and occupied as kitchen and drafting othce. 
party went into camp at Cook Island, old channel, on September 17, 1894, and 
operated from Little Rapids west to about Brassar Point. On October 4 the 
p^as moved to PleaHant Park Island and the survey continued irom Little 
i south into Hay Lake, and was thence carried along the shores of Hay Lake, 
imps at Povey's Dock, October 15 to November 1, 1894 ; at Sailors Creek, Novem- 
November 11 ; at Middle Neebish, November 12 to November 25 ; at A. Rain's 
rom November 26 to November 30, 1894. By this time the river became seri- 
bstructed by floating ice, and the topographical survey was therefore brought 
)Be for the season. 

od8. — The general plan of the topographical survey was as follows: Recon- 
rs equipped with compass and hand level first traversed the country to secure 
*al knowledge of the character of the topography and of the detail requiring 
D. From the information thus gained the instrumental field programme was 
ip. Plane-table sheets having been prepared with polyconic projection of 
8 of latitudes and longitudes, and all triangulation stations and bench marks 
thereon from geographic coordinates, a precise survey was mjide of the shore 
plane table based and oriented on these platted reference points. All aids 
gation were accurately located by intersection from three points and all 
He details located by stadia readings and alidade pointings. The terri- 
^ck from shore was entered into by precise azimuth transit lines based on 
scked by ties to azimuths between trian.'^nlation stations, and topograph- 
«ails along these transit lines were located by plane-table surveys operating 
Qse established transit points. Twenty-foot contours were located by verti- 
readings, elevations being referred to and checked on water level, plane of 
se for same being found from established bench mtirks and water-gauge 
:a. For territory from which established triangulation stations were inac- 
S supplemental triangulation stations were established by triangulation from 
ular shore system, and elevations of such points — generally' «iv <i\vieX, ^1 \CC^ 
—were found by readings of zenith disiauces. lu t\i\a uiOiiiViQX \»tokft ^svMvt^ \«rt\.- 
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tory was covered by a netwoirk of lines located instramentally, always beginni^mg 
ana teroiinating at Aome point being a link of the con tin nous triangnlation syste^Km. 
The terrene between these lines was traversed by transit, plane-table, or compr^ gs 
surveys, or by instrumental reconnaissance, aft the existence or absence of iinporti^»^xit 
or unimportant topographical details seemed to render one oi these different met h<^^ s 
the most suitable for the accurate and eoonbmic carrying forward of the survey. P**or 
a full description of the specific methods employed in detail m each of the differ^^^i^ 
instrumental operations, as well as for the rules and practices whioh were foUoiv^iid 
in the administrative and executive work of the survey, I have the honor to resne.^^:;^ 
fully refer to appendix * entitled ''General instrnctions to chiefs of topograpnL^sjikl 
parties/' and wnich is hereby attached as a part of this report. 

All field operations were recorded in detail in field record books Nos. 1 to 14-, 
topographical survey, 1894, and which are on file at the U. S. Engineer Office at Sa.Yalt 
Ste. Marie, Mich., and all topography located was reduced and platted on a. scal^ of 
1:10000 on eight field sheets, and compiled on same scale on record sheets Nos. lO^ 
11, 12, and 13, which are also on file at the U. S. Engineer Office at Sanlt Ste. Mav^^, 
Mich., and blueprint copies of which have been forwarded to Col. O. M. Poe, Coxxms 
of Engineers, U. 8. A., at Detroit, Mich. 

Results. — The topographical party was in the field from September 17 to Noveinl^^T 
30, 1894, of which time tifty-one days were actually devoted to field work. During 
this time 796 stations were occupie<l by iustruuients, namely, 3 secondary triangixl^b' 
tion stations, 51 tertiary triangnlation stations, 15 supplemental triangnlation 
tions, 430 transit stations, 274 plane-table stations, and 23 compass stations. 

The instrumental field work resulted in the location of about 69.5 miles of sbo 
line, together with all shore details of natural or artificial origin; all aids to na^ 
gation, rocks above and^below water, rock shoals and islands; of about 3 mile«i 
the Canadian Pacific Uailway, Algoma branch; of about 46 miles of roads, toget>l>^ 
with all details of houses, fences, bridges, etc. ; of about 5.5 miles of inland w 
courses; of about 19 miles of hill ranges, in contours of 20 feet, reduced to plane 
reference of mean tide, New York, and with a maximum elevation of about 780 As 
above mean tide, New York ; and about 20.5 miles were chopped through timber 
brush for the purpose of traversing by instrumental surveys, and about 21 miles 
lines through territory deemed of insufiicient importance for other instrumen 
operations were covered by instrumental reconnaissance. 

All the conditions of the ground and the character of the timber were noted & 
platted on the entire territory surveyed. 

About 52.07 square miles of territory were thus topographically snrveyed dari 
the season of 1894. 

FINANCIAL STATEMENT. 

The cost of the 1894 topographical survey is made up of— 

Salaries paid to members of topographical party $1, 821. 

Subsistence of topographical party 664. 

20 per cent of cost of instrument equipment (20 per cent having been 

charged against 'survey of 1893) 61. 

50 per cent of camp equipment (50 per cent having been charged 

against survey of 1893) 286. 

Transportation of party and members 60. 

Total cost of survey 2,783. 

Cost per square mile A|??i^= 63. 

The mean cost per square mile of topographical survey of 1893 was 69. 

Part II. 

FIFXD OPERATIONS DURING 1895. 

The topographical party for the present season was organized on May 6, c. b. e<^ 
sisting of Recorders John P. Conrick, Andrew J. Swift, and Howard N. Eavsmo^ ^^*» 
Rodmen C. £. Thompson, W. J. Stecre, Murray Blanchard, Martin J. McNeeley, si 
A. D. Trompe, and 1 cook, 3 axmeu, and 1 laborer. 

The Government steam tug Myra was attached to the party, and the scowbois^ 
used during the season of 1894 was again taken out, being fitted this season entire 
for a drafting office. 

The party was equipped instrumen tally with the same outfit as during the sea^' 
of 1894. 

The programme for this season's field operations is the unsnrveyed portion of cb 
No. 2, beginning at about linissur Point, on the old channel, and progressi 





progressing tlirota 



*l!iot iotvj^kX^'ftA.. 
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Lake Qeorge to northern limit of last season's survey, in East Neebish Channel, and 
thence southerly toward Mud Lake. 

The end of the fiscal year finds the survey completed to about the latitude of 
"The Elbow/* in Lake George. 

The character of the territory so far has been much the same as the territory sur- 
veyed during 1894 and heretofore described^ with the addition of the quite prominent 
Garden River and Echo Bay hill ranges, which rise abruptly and much broken a 
short distance ft-oni the river shore to a mean elevation of about 1,000 feet above 
mean tide, New York, or about 425 feet above the level of St. Marys River, with a 
maximum elevation located of about 1,060 above mean tide, New York, or about 
'SO feet above the level of St. Marys River. 

This formation is mainly of a slate conglomerate, with some red and white quartz- 
to and some marble. Some red and white sandstone has been located on the Sugar 
siand shore of Lake George about a mile south of Church Point. Root River, Gar- 
en River, Echo River, and Bar River are the most important tributaries of the St. 
■^rys River on this reach, all of them emptying into it from the Canadian side and 
*inK water courses of considerable volume and navigable for light-draft boats for 
OTQ 2 to 5 miles up. Good roads follow the Canadian shore of St. Marys River on 
>« reach, and several lead to the shore from the interior on both sides of the'river. 
>th shores are chiefly sandy, and the country abutting the river is well settled all 
^QR. The Indian settlements of French Bay and Garden River, with about 500 
Ek&oitants, are located along the north shore of Little Lake George and at the 
>P*li of Garden River. 

•I^Ho topographical party went into camp at McMahon's Dock on May 6 and moved 
Sbields's Dock on May 20. 

^P "t-o the closeof the fiscal year theparty had been in the field fifty-six days, of which 
'^y-lbnr and one-half days' had been actually devoted to instrumental field work, 
rttig this time 833 stations were occupied for instrumental operations, namely, 
^ooudary triangulation station, 35 tertiary triangulation stations, 11 supplemental 
^'^fiulation stations, 92 transit stations, 631 plane-table stations, 63 compass sta- 
?^» and the field work has resulted in the location of about 40 miles of shore line, 
^ 'Xniles of Canadian Pacific Railway, 47.6 miles of roads, 18 miles of interior 
^^^ courses, 24.8 miles of hill ranges in 20-foot contours, and about 21.4 miles 
^^^ cat through timber or brush for the purpose of instrumental surveys; about 7.5 
^^^of lines were traversed by instrumental reconnaissance, not being deemed of 
^^^ient importance for other instrumental operations. 

^ "t^-vtal of about 48.67 square miles of territory has been in this manner topo- 
j^l^ically surveyed this season. 

*^« general plan of this survey and the methods of detail operations followed have 
^ the same as those described heretofore in connection with the 1894 survey 
^ ^s fully given in Appendix,* with the exception that more prominence ha's 
^^ given to the plane table and that the transit work has been reduced cor- 
F^^:iDdingly, being resorted to only when territory had to be entered which was 
J^istant from shore to be economically connected by supplemental triangulation 
'^^ the tertiary system and for the purpose of tying to the eastern limit of the 1894 
^"^^y across Sngar Island. 

^^erecordsof all instrumental operations have been kept in field record books Nos. 
^18, topographical survey of 1895, which are all on tile at the office of the survey 
^^e field; and all topography located has been reduced and platted on a scale of 
'^~HXX) on 14 plane-table sheets and 11 reconnaissance sheets, the latter containing 
^<ldition to the plats of the instrumental reconnaissance also the result of the 
'^^ral reconnaissance made before entering on the territory with instruments^ all 

^liese being on file at the office in the field. 

HYDROGRAPHIC FIELD WORK. 

^D addition to the topographical survey the following hydrographic field work has 
^l&ti done by the party under my charge during this season : ' 

The area between the islands just south of Little Rapids was sounded, open water 
^^ving prevented its being sounded through the ice during the past winter. The 
^ork was done with sounding poles from boats being rowed over fixed ranges, the 
■idle of start and finish being recorded. About 800 soundings were made. The 
Entire reach of St. Marys River covered by chart No. 3 was sounded for river-bed 
characteristics. This work was done by throwing the lead from the tug Myra, run- 
Diog on fixed ranges, time of start and finish being recorded. About 75 miles of 
lines were sounded in this way, the soundings being made at intervals of about 30 
leconds. 

The bnoys set at the opening of this season's navigation from Point Iroquois to 
he Hay Lake Channel were located by angle readings from 3 points for each buoy; 
• can buoys and 23 spar buoys were read in in this manner. 



* Not forwarded. 
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FINANCIAL STATEMENT. 

The cost of this season's field work to the close of the fiscal year is made np o^^f. 

Salaries paid to members of topographical party $1, 8&1=^ ^ ^ 

Salaries paid to tug crew 273^J7o( 

Subsistence of topographical party and tug crew 47^^, qj 

Twenty-five per ceut of new equipment and repairs to old, the period now 

reported on being about one-fourth of the probable season 32 , gg 

Fuel fur tug to close of fiscal year Bl&^ig 

Total cost 2,723.3^ 

Of this amount the hydrographic field work is charged with 2Sl. 50 

Total cost of topographical survey to close of fiscal year 2, 441. 88 

Cost per square mile of topography this season 50. 18 

Cost per square mile of topography during 1894 53.28 

Cost per square mile of topography during 1893 59.97 

Part III. 

OFFICE WORK. 

The office work under my charge during the fiscal year covered by this report has 
consisted of— 

Topographical drafting, comprising the entire completion of the finished topography 
on record sheets Nos. 1 to 9, making up chart No. 3, St. Marys River, which have 
been submitted to Col. O. M. Poe. Corps of Engineers, Detroit Mich.; and of— 

Hydrographic drafting^ comprising the platting of nearly all the soundings made 
by the ice survey of 1895, under the charge of Assistant Engineer Joseph Riploy. 
About 128,000 separate soundings were plotU^d on 56 separate sneets distributed over 
23 sounding areas and covering St. Marys River from Point Iroquois to south end of 
Lime Island, being an area of about 160 square miles. These soundings were platted 
on a scale of 1 : 5000 from the original field records, corrected to proper plane of 
reference for each area, on projections of the area sonnding-line schemes by the 
coordinated section intersections. All of these plats are on file at the United States 
Engineer Office at Sanit Ste. Marie, Mich., and blue-print copies of the' same were 
submitted to Col. O. M. Poe, Corps of Engineers, U. S. A., Detroit, Mich. 

I was assisted in this work by Kecorders John P. Conrick and Andrew J. Swift, 
and for a period during tlw month of April, 1895, by Recorder Howard N. Eavenson 
and Inspector .1. H. Sawyer. 

All of these sounding plats were reduced by me t.o submarine contours for every 
3 feet up to 30 feet, and these contours were reduced to a scale of 1 : 10000 and traus- 
ferred to the record sheetH Nos. 1 to 9. 

The result of the river-bed soundings and the baoys read in were also platted on 
these record sheets. 

The total cost of the platting of ice soundings as completed to date has Ijeen about 
$707, being a cost per square mile of ice soundings platted of $4.36. 

Part IV. 

RECOMMENDATIONS. 

The organization of the topographical party as constituted this season is, in my 
judgment, the most suitable and economic one for this particular survey in this part 
of the country, and I respectfully recommend that the same be continued for the 
completion of the resurvey of the St. Marys River; and as the satisfactory' progress 
depends chiefly upon the experience of the personnel comprising the party, I ^^ 
the honor to respectfully recommend that salaries of recorders and rodmen reengaged 
for season of 1896 be increased about 10 per cent. . 

The present instrumental equipment is very complete for all purposes required in 
this work, and with some slight repairs and additions will no doubt prove snfBcient 
to the end of the survey. The two plane tables purchased in lt?93, and now in «»« 
for the third season, are beginning to show wear in some essential parts, namely* ^ 
table clamp and tangent, and the table itself. The first defect, I believe, can W 
eradicated by separating the clamp from the tangent, that is, placing a clamp o"!^ 
on one side of the horizontal plate, and the tangent movement at a point of thepl^t^ 
about 180° from the clamp. Under the present arrangement, clamp and tangwi* 
being combined, th«* excessive ])reKsnr« of the clamp screw required to tightly h"^" 
the heavy metal plates also ]>artially binds the socket in which the tangent scre^ 
moves, and thus renders it almost ervtlrely useless for the intended purpose, as its 
movemeut is heavy and jerky . TAie a^^pai^viX. (ialvi^iV. \\i Wi'b \»W^ ^t»\^c consists m 
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mng rigid and firm enoagh to retain a position sufficiently level for the 
of elevations by means of alidade, striding level, and vertical arc. The 
rts of the table will yield under the weight of the alidade when moved 
This I believe can be corrected by adding to the present three arms support- 
able metal extension ribs of suitable shape and about 6 inches long and 
• the present table supports. This would extend the rigid support to the 
edges of the table and probably make it firm enough for the purposes 
while the extension arms would not interfere with any other movement of 
). The danger of breaking these extension arms during transportation of 
ble when dismantled could be easily avoided by unbolting and removing 
ipurarily. 1 liave the hunor to respectfully recommend that these altera- 
the two plane tables be authorized. 

iportance of instrumental reconnaissance in connection with this survey 
some betterment in the equipment for that class of work. The prismatic 
« now being used are slow and frequently unreliable. A liquid hand com- 
Id, 1 believe, be the most suitable instrument for this purpose. The value 
ork would furthennore be greatly enhanced if reconnoiterers were equipped 
lometers for a better record of distances traversed by them, and I respect- 
jmmend that two liquid hand compasses and two pedometers be procured 
turpose. 
ry respectfully, your obedient servant, H. von Schon, 

Asaiatant Engineer, 
lieut. Charles S. Rich£, * 

Corps of Engineers, U, S. J. 



Appendix. 

photogrammetry. 

annual report of June 30, 1894, 1 had the honor to submit, in accordance 
ir request, a brief sketch on the recent introduction of phototopographic 
as practiced by European governments, which was compiled by me from 
iifd French publications ou the subject. Since then I have given consider- 
> to further acqhaiut myself, not ouly with the theory of photogrammetry 
lign literature, but also with the practical application of this method by 
experiments and operations. 

k thorough examiuation of the literature treating on photogrammetry in 
: like such completeness of detail as one desirous of practicing it success- 
ild require, I find that the book of Dipl. Kng;. »edrich Steiner, of Prag, 
1 by R. Lechner, of Vienna, in 1893, is probably the best and most complete 
le subject, though much valuable information can be culled out of a num- 
ber works treating on photogrammetry such as: Memoires snl Tapplica- 
a l^hotographie al lever dee Plans, by M. Laussedat, 1864; Photogram- 
f G. Koppe, Weimer, 1889; La Fotographia in Italia, by L. P. Paganini, 
otogrammetry in the Italian Alps, by Dr. Fiusterwalder, Muncheu, 1890, 
le same author. Topography by Means of Photogrammetry, Muncheu, 1891; 
^mnietry, by Fr. Sehitf'ner, Halle, 1890; Photogrammetry in the Bavarian- 
Boundary Mountains, by V. Pollock, Berlin, 1893, and from several other 
ions on the subject. 

3 purpose of making personal practical tests of the application of the theory 
from above mentioued sources, I bad constructed for roe such an apparatus 
decided to be the most suitable one for the most general applicatious of the 
following in the main the style and constniction of the apparatus used since 
;he survey of the Canadian Kocky Mountain territory carried on by the 
1 Oovernment under the immediate charge of Surveyor-General £. Deville 
ited entirely by photogrammetry. From the reports of this survey, for which 
ebted to Mr. £. Deville, it appears that the survey was begun in 1887, the 
; force consisting of onephototopographer, one assistant reading ancles, and 
lers, and that the annual progress of this survey has grown from about 120 
iles during the first year to about 500 square miles during the last year cov- 
he report, and that the cost of the survey (I presume for field work only) has 
ut $7.50 per square mile. The survey is being mapped on a scale of 1 : 60,000 
d charts. Mr. Deville very kindly sent me the photographs of the angle- 
nstruments, Trou^hton & Sinims theodolite, and of the photoapparatus con- 
by Dahlmeyer, ot London, England. 

lotoapparatns I had constructed consists of a plain, strong walnut box in 
ns suited for 5 by 7 plates, the back part oi ti\i« c.9kTii«\«i\)«vxv^«K« <^<s\!aVc\\^Xk!^ 

jfa 95 265 
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M to receive in a tichtly fittinfi^ f^arae a 5 by 7 plate holder of the Zephyr type, 
which can be inserted or removed readily without the application of 8pri&gi,8lidei, 
or screws, and without in the least jarring the camera. Snch a plate holder with 
its central portion removed serves me also as the ground-glass frame, the fociuing 
glass itself, when in position, occnpying the exact ]place which is taken np by the 
sensitive plate dnring exposure. The objective, which is the same as used in Euro- 
pean photogrammeters and in the apparatus employed by the Canadian Govenunent, 

namely a Zeiss anastigmat, wide angle ser. V No. 4. :r , is secured to a shield being ptft 

of an interior sliding box frame, and to which is fixed a tangent-screw movement 
with a firm mechanical stop at that position which marks the universal focal dis- 
tance of the objective from the ground glass. A tangent movement has been merely 
added to render the camera applicable for other than distant-view work, namely, 
copying, etc. The objective is fitted with a Bausch Sl Lomb diaphragm shotter, 
allowing of mechanically accurate exposures from one one-hundredth or a second to 

three seconds with any stop from |-o to g^; back of the objective is fixed a frame in 

which is placed a deep orange-colored glans screen. The camera frameisabonti 
inches longer than the size required for focal length, and both ends of camera an 
closed by hinged covers during transportation. Three screw plates are fixed on two 
sides of the camera, to which a metal plate, with spindle, fitting to the socket of a 
Gujley level head, is screwed when the camera is mounted. Two ordinary levels 
are placed on adjoining sides of the camera. 

When operating, the spindle plate is screwed on camera and set in Gnrley level 
head on the regular level tripod, and this apparatus can then be plumbed over a 
specific point, can be precisely leveled, and has a horizontal tangent motion and 
clamp. 

The essential instrumental constants for photogrammetry work are — 

1. The vertical position of the plate. 

2. A main horizon and vertical which must appear on the ground glass intersect- 
ing in the focal plane and which must also appear by distinct marks on the four 
edges of the exposed and developed plate. 

3. The precise value of the focal distance from focal point of the objective to the 
sensitized surface of the plate. 

The adjustment of the camera levels secures the vertical position of the plate; the 
main horizon was found and projected by me on the grouml ^lass by aid of a level; 
the main vertical was fixed by setting a point, *'A,' at a distance from camera= 
30.48 meters, and from this two other points, ^'B'' and '^C," each 13.41 meters ftom 
"A'' and at ri|;bt angles to line from "A'' to *'0,'' point occupied by camera, and by 
then so adjusting the camera that the images of the points '' B'' and ** C ^' were exactly 
equidistant from the image of point '' A'^on the ground glass. In this position the 
camera was firmly clamped and the vertical projected through the image of "A" 
and perpendicular to the main horizon. The precise value of the focal diatsDce, 
with the objective at universal focal-length position, was found by accorately 
measuring the distance image of ^' A ^' and *' B" on ground glass, and being founds 
0.0788 meters, then a, b, and c. standing for the images of A, B, and C,*and/forOi 
or focal distance. 

Oa ; OA = a6 : AB or/=^— - ^.^'^^ =0.1789 meters. 

lo.41 

The point O occupied by camera, and from which the measurement to A=S0.48«* 
wns made, not being precisely under focal point of the objective, the necessary 
reduction for point projected ftom the focal point was made. 

The main horizon and vertical were projected on the ground glass by fine lines, 
and small metal pointers were so fixed in the plate-holder frame of the camera as to 
exactly coincide with the lines on the ground glass and sufficiently protruding from 
the frame toward the center that the extreme points would be indicated on the foor 
margins of each plate exposed in the camera. 

With instrument constants thus adjusted I took several trial negatives of dist^^ 
views with different plates and found that a slow isochromatic gelatino-bromide 
plate, exposed behind a deep orange-colored glass screen, gave the best results as to 
detail in distance. The standard pyro-potash developer secured satisfactory density* 

The reach of the St. Marys River from Little Lake George to Churchville Pointy > 
distance of about 3^ miles, was selected as the subject of my first survey by photo- 
grammetry, this reach ofiering the advantage of presenting in a compact territoiT 
all the most characteristic topographical features of this region. The river itself >* 
narrow on this part, vary ing from 250 to 1,000 meters ; the southern — American— sb©^ 
rises gently to a uniform hill range about 150 feet above the river, while the northern'^ 
Canadian — shore is level for about one-half mile and then abruptly rises np to apxp^^' 
nent and much broken formation of a mean elevation of over 400 feet above the riveri 
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nd in Bome places calminatinff in isolated eaps 600 feet high. A commanding and 
oobstructea Yiew can be had from several pomts of the m%jor iK>rtion of the oppo- 
Lte shore and back country. 

My method of operations was as follows : 

A snitable operating point having been decided nnon on the crest of tiie ridge and 

sarface mark set, the camera was set over it, plumbed and leveled. The main 
ertical was adjusted on some prominent feature in the landscape, such as a church 
^eplOy house gable or prominent tree on the opposite hill range, and in that posi- 
on was permanently clamped. An exposure was then made, and after removal of 
le plate holder the pointing of the main vertical Was checked. The camera was 
ien removed and a transit set over the operating point. Horizontal angles were read 
» three prominent points on opposite shore near the water's edge, previonsly 
mgged; one senith-distance reading was made to water level, and horizontal angle 
etween the next operatin^^ point and main vertical pointing was read. By these 
tkgle measurements the onehtation of the operation point and the orientation of 
le plate taken was secured. The operating point was then fla^md and the next 
oint occupied. Three operating points were occupied on each side of river: eight 
laies were taken ftom them ; four shore points on each side were used for reference 
ointe. The field operations were completed in one day. The topographical survey 
f this identical region occupied two instrument parties of four men each about 
welve days. 

The plotting of the topography secured by the photogrammeter is done either by 
be graphic method or by projection from rectangular ordinates taken from 
amative or positive. The latter method is the longer but the most accurate one, 
rhile the graphic method is no longer than the plotting of an ordinary transit sur- 
ey and yields fully as accurate resuUe provided ttie representation of the territory on 
be plate is distinct enough to allow of the easy identification of similar points. For 
his method the base between two oi>eratin^ points is reproduced to desired scale, 
jid from each operating point the main vertical of the respective view is projected 
4;cording to the an^le measured, and at a distance ej^ual to the focal distance from 
operating x>oint, a line representing the imase plane is drawn at right angles to the 
projected main vertical. The positive, preferably a platinum print or a bromide 
nlargement, is now adjusted with its projected main vertical on the exact prolon- 
;ation of the plotting vertical and with its main horizon parallel to the projected 
mage plane. In this position both views are secured and perpendiculars are dropped 
rom similar objects represented in them to the image plane and lines drawn from 
iperating points through intersections of these perpendiculars with the imase plane; 
he points where these two lines meet is the true horizontal projection of the point 
ought. The elevation of the main horizon being known, the elevation of any point 
epresented on any view can be easily deduced. 

1 confine myself in this sketch to above description of the graphic method of plot- 
ing, as a more detailed treatment would require some illustrating by cots to render 
t intelligible ; nor will I enter upon the description of the methcKl of plotting from 
omputed coordinates or by slide rule or plotting machines which have been con- 
tructed specially for this work by L. P. Paganini and Professor Meydenbanr. Suffice 
t to say that from my limited investigation of the practical application of photo- 
^rammetry , I feel convinced on the following points : 

The photo^rammetric method may be successfully employed to secure a correct 
»rojection or the natural shore line when shore can be approached to within about 
•ne mile, and to secure a correct projection of all topographical features which can 
»e identified with the naked eye from the operi&ting point. It will also yield such 
lata as are required to project 20-foot contours, lacking, however, such detail as is 
lidden from view by timber. 

This much information can undoubtedly be secured by this method at a very small 
ost— probably not more than one-fourth of the cost of the present topographical 
urvev of St. Marys River. But to duplicate all the topography as secured in detail 
>y this present survey would be possible only with the photogrammetric method by 
uch a number of plates and correspondingly increased volume of plotting as would 
»ring the expense greatly above that of the purely topographical survey. 

But I am nevertheless thoroughly convinced that the photogrammetric method, as 
terein briefly outlined, has an eminently nseftil and proper place on any extensive 
opographical survey of a region where prominent hill or mountain ranges occur — 
lither continuous or periodically — which, to closely survey with plane table or 
ransit, is a slow and costly operation and yielding in the aggregate no better results 
ban the photogrammeter would secure in greatly less time and a greatly less cost. 

Respectfully submitted to First Lieut. Charles 8. Kich6, Corj^s of Engineers, United 
States Army, with my annual report dated Jane 30, 1895. 

H. VON ScHON, AaHstant Enffineer. 
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f.— report op mr. joseph riplry, assistant engikbkr. 

United States Engineer Office, 
Sault JSte.Mane, Mich,, JuXy 1, 1895. 

Sir: I have' the honor to report the progress of the hydrographic soryeys and 
tiary triangulation of the St. Marys River, Michigan. 

Between Point Iroquois, at head of river, and Sweets Point, abont 4 miles ab< 
Detour, soundings have been taken 50 feet apart on cross sections generally 500 fe 
apart; also estimate surveys have been made for a channel distance of 23 miles, t 
soundings being 10 by 50 feet apart for a width 400 to 800 feet; also, 10 by 10 fa 
apart for 400 feet wide and 4^ miles long on the rock sections of the improved chi 
nel ; also, IQ by 50 feet apart on the Middle Ground off Round Island in Waiska E 
covering an area of 8,000,000 square feet; in all, 390,000 soundings, which have b< 
taken by my party during the part two seasons. 

The tertiary triangulation has been completed between Point Iroquois and Ro^;^] 
Point, on south shore of Mud Lake. That portion of it done the past season inclu ^^^ 
the building and placing of cedar tripods on all the old stations for use of ice snr ^-^ 
and topographical parties. Several stations had been destroyed, and eight of tb^j 
were reestablished as near as possible to the old positions and the necessary an^i^ 
read. During the month of November the triangulation at West Neebish ^vra« 
extended down to and across Mud Lake, thence connecting with the stations ^^ 
Sailors Encampment. The system was planned, 18 new stations built, lines of ai^bt 
cleared, most of them through windfalls and thickly timbered lands; angles ^^ere 
read at 25 stations, the distance between stations ranging from one-half to 6 miles. 
The stations were marked, as usual, with a piece of limestime about 1 foot square and 

E laced 3 feet under ground, the station mark being the center of a one-half-mch diiU 
ole in upper surface of stone. Five of the tripods were from 15 to 20 feet high. 
At least four series of angles were read at each station. The instrument used was tbe 
Pistor & Martin theodolite No. i323, the micrometers of which read to two seconds 
of arc. 

Most of the angles were read by Assistant Engineers Kohnert and Dixon, who 
alternately read and recorded a series of observations. Inspector Morrison and 
myself, with a party of eight men, reconnoitered and selected station 8it<es, placed sta- 
tions, and cleared lines of sight. Most of the triangles closed within four seconds, 
but there were some out ten seconds, it being impossible to get favorable weather 
conditions at some of the stations, as it was necessary to finish the triangnlation 
before the close of the season so that the stations could be used for the ice sanrey. 
Ice formed 3 inches thick the last night that w^e were at the West Neebish, and it 
was with great difficulty that the tug and quarter boat were gotten out and around 
to Sailors Encampment. The regular estimate surveys for improvement of St 
Marys Falls Canal, Hay Lake, and 21-foot channels were made at intervals diiriDg 
each month of the yeiir. Characteristic soundings have been selected from those 
surveys for the new' charts of the river. The special hydrographic surveys were 
made during the months of January, February, and March, 1895, except the open- 
water areas above and below St, Marys Falls, and at Little Kapids, which were 
sounded in the spring from boats by the method of time soundings between bnoys. 
The general plan of the survey was to sound every 50 feet on cross sections a* 
right angles to the sailing lines and generally 500 feet apart for distances of 1>000 
to 5,000 feet each side of the sailing line, uud thcu extend alternate cross sections to 
the shoal water near shore. Where there was less than 30 feet of water in the ^h*"' 
nel the cross sections were taken 250 and sometimes 125 feet apart. The method of 
locating the soundings was as follows: All the tertiary triangulation stations wi<l 
all other points used were referenced to a system of rectangular coordinates waoj® 
origin was at triangulation station 19, survey of 1879, aiid the axis of ordiuates in J^ 
true meridian. The equations of the center or sailing lines of areas were compf*®^ 
and the coordinates determined of the points o;f intersection of the cross ^^^'J^JSJ 
with the center lines and other parallel lines thereto, w^hich were generally 3,0w 
feet apart. The azimuths from two shore stations to each point were computed, in 
the field work the points are located by transit intersections and are marked wiW 
stakes placed in holes in the ice. The computations were made for the several areas 
down to Mud Lake last fall,'except tho«p in Lake George. For each area the coo^ 
dinates of stations and points and the azimuths between stations and to the poinw 




assisted by their recorders. 



The details of the surveys are given in the interesting reports of Assistant Enp- 
neers Kohnert and Dixon and Inspector Morrison, each of whom was in charge oi 
party, and the large amount of work done over the main part of the river y^"* ^^ 
to their enot'gj, good judgment, awd rnvxnA^^m^wt. The three parties were m camp 
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^n average of Beventy-eight days, of which twelve were Sundays, three idle days on 
account of stonny weather, and nine days moving camp, leaving tifty-fonr days for 
»taking out and sounding. One hundr«*d and seventy-tive thousand five hundred 
and eighty soundings were taken, of which 39,813 were for the estimate surveys 
and the remaining 135,767 were taken 50 hy 500 feet apart on an area of 176 square 
siiles; the cross-section lines were from one-fourth to 10 miles long. The cost per 
•oanding was 6 cents; the average cost per square mile was, for field work, $60.85; 
somputations, $3.82, and mapping, $4.36, making a total of $69.03. The mapping 
.ncluded the platting of soundingH and transferring same to record sheets, wnicn 
^ere mapped on polyconic projections and showed contours for all the fathom and 
tialf-fathom curves. The least cost of field work pei* square mile was $29.29. The 
vreather conditions were favorable, so that an area of 8 square miles wa« staked outi 
at a cost of $6.56 per square mile, and on one day 1,229 holes were bored, 50 by 500 
Feet apart, by one machine, and which were sounded by one leadsman, who pushed 
his Hounding reel a distance of 13 miles. Fortunately, there were no accidents. 
Among the precautionary measures taken was the carrying of a coil of braided sash 
Esord about 60 feet long on each boring machine and sounding reel, ready for use in 
caae a man should break through the ice. The accuracy of the reel wae tested by 
Bounding several lines with polos and reel, and the soundings agreed to the nearest 
tenth of a foot. The development of the ice-boring machines and the sounding reels 
have greatly increased the efliciency of the ice-survey parties. At first, when axes, 
Bounding poles, and lead line.s were used, the men could not keep dry without wear- 
ins waterproof suits, rubber boots, and mits, which wore cumbersome and were diffi- 
cult to travel in, thus making the work extremely tiresome. Now the men keep dry 
and are not burdened with any more clothing than is necessary to keep them warm 
"while walking. Each sounding has equal weight as to area and is accurately located, 
it being possible at any future time to duplicate the survey and take soundings 
^within a foot or two of the places where they were in the original survey. The 
mapping of the soundings is reduced to the simplest form, and can be done for the 
least cost possible for making the fi^uren. Very little time was lost on account of 
stormy weather, and then only when it was from 15*^ to 20^ below zero and blowing 

a gi^le* 

For the open waterwork one of the reels was removed from the sled and placed in 
the bow of a four-oared cutter and used for taking time soundings between bouys, 
and also along tagged lines, the depth of water varying from 15 to 60 feet. It was 
more accurate and rapid than using either sounding poles or ordinary lead lines, 
and much easier for the leadsmen. 

The following suggestions are ofteied for future organization of ice parties: With 
a possible exception for long, narrow areas like those of Hay Lake an<l Little Mud 
LaKe, where the lines of soundings are close together, the organization of a three- 
anger party is l>etter balanced for economical work than is that of a two-auger 
party. We think it would be better to keep the three augers continuously at work, 
and in order to do so the party would have to be iucre^ised by one recorder and six 
laborers, who would do all the staking out and moving camp. In addition to the 
team of horses, two teams of well- trained dugs could be advantageously used to 
convey the transit men to and from stations, draw stakes, and carry meals out to the 
working parties on the ice. The labor of computing coordinates and azimnths 
would be minimized by taking lines of soundings parallel to the axes of coordinates. 

The estimated cost of outfit for a three-auger party of thirty men is $1,300, in 
detail as follows : 

Two transits, reading to ten seconds $500 

One level and rod 150 

Three ice-boring machines, at $85 255 

Five tents, complete 110 

Three sounding reels 90 

Four stoves, 1 cook and 3 heating 30 

Cooking utensils 50 

Table ware, tables, and benches 50 

Axes, sight poles, canvas, etc 25 

Marine glasses (3) 40 

Total 1,300 

Bedding to be furnished by the employees. 

NARRATIVE. 

The various methods used for making surveys on the St. Marys River have been 
devised i'mm time to time to meet the jieculiar conditions and recf^nirementa of t^<& 
channel improvement; such as sounding in rapida 8ai(\. V\(VAQbT^«t& ^\i(L\Xi!^wft^^«KvV^^\ 
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diameter were screwed in the holes in top of hubs. The steel tape(one-fonrt 
of an inch wide) was placed on the pnlleys. The mark near one end of the tap 
held so as to coincide with a small center punch hole in nail on a hub, whoa 
was in the same fi^ade plane as top part of groove of pnlleys, by means of i 
passing through the end loop of the tape and passed around a stake about ] 
back of the hub. A 16-pound weight was attached to the other end of tape 
weight was raised so as to slack the tape and then gently lowered, and when 
was a strain on the tape the 500-foot mark was reforenced to a point on the 
Several trials were made each time. The temperature of the tape was read froi 
attached thermometers. The tape was then carried forward for the next positi 
the men stationed at the hubs, who also took the pulleys along with them. The 
were measured from the opposite direction. The measurements were correcte 
temperature, with the following results for the six base lines, expressed in feel 



f 



t 






r 



Line. 



A 3toA 5 
A 11 to A 13 

A 10 to A 21 

t 36 to A 38 
55 to Q 51 

A 76 to A 78 



Corrected to 62^. 



First 

meaanre- 

meAt. 



Feet. 
2,219.375 
3,122.409 
7. 127. 503 
9, I16.65U 
3, 044. 088 
7,990.747 



Second 

meaaure- 

meat. 



Feet. 
2,219.025 
3.122.425 
7,127.595 
9,116.807 
3, 044. 075 
7, 990. 721 



Mean. 



Feet. 
2,219.200 
3,122.417 
7, 127. 549 
9,116.728 
3.044.082 
7,990.784 



Correc- 
tion for 
grade. 



Len( 
U 



Feet. 
—0.005 
—0. 175 
-0.078 
—0.061 
—0.007 
-1.091 



2, J 
3,i 

7,] 

9,1 
8.( 

7,i 



A comparison of lines of the closing triangles is as follows : 

A 3toA 5 measured 2,21 

A 3toA 5 computed from A 19 to A 21 2,2J 

A 3 to A 41 computed from A 19 to A 21 8,95 

A 3 to A 41 computed from A 36 to A 38 8,96 

A 55 to El 36 computed from A 36 to A 38 3,51 

A ^ to El 36 computed from A 55 to E] 51 3,51 

A 76 to A 77 computed from A 55 to 51 10,61 

A 76 to A 77 computed from A 76 to A 78 10,64 

In addition to the triangulation and shore-line work the party of 59 men sun 
a total channel lencrth of 38 miles. The channel naviirated bv vessels was incl 
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i raft, 75 feet of swinging line paid out, and a new area across the chan- 
>d. In this way not only were a large number of soundings taken and 
th considerable accuracy, but any scattered bowlders with less than 16 
ter on them were located by the bars. 

iliddle and East Neebish rapids, it was impossible to nse the method of 
lings. A line 5C0 feet long, on which were fastened corks every 25 feet, was 
between two boats which were anchored by two kedges each, the upper 

directly in line with the current above the lower one. Soundinj^ were 
li a sounding pole from a fonr-oared cutter, at each cork, the position of 
{ located by transit pointings to the sounding pole at instant oi sounding, 
ihore stations. After a line was sounded the boats were pulled over side- 
it 25 feet and the operation repeated. The soundings thus t<aken were at 
iistances apart and would not answer for estimating the rock excavation 
>posed Neebish improvement. In 1883 the raft was enlarged to 20 feet 
130 feet long. Two lines of stakes 400 feet apart were driven parallel to 
i\f the stakes being 260 feet apart in the direction of the channel. Where 
sible, tamarack or ash stakes were driven, but in the rook, sharpened tee 
either driven or inserted in drilled holes. The stakes were driven with a 
driver placed on a scow the position of which was located by the inter- 
transit pointings from two of the shore stations. The scow was kept in 
ith three kedges and lines. From 15 to 25 stakes were driven in a day. 
vas then anchored with its upper end on line between the first pair of 
d one side in line with a row of stakes. It was swung into position by 
ive kedges and lines, two on each side and oue upstream; windlasses were 
indling the lines. Soundings were then taken every 10 feet along each 
Irough the middle of the raft. The raft was then moved sideways 30 feet 
this distance being known by means of tags on two or more light cross 
were stretched above the water between two opposite stakes, and the 
soundings repeated till the r'^ft was moved from the line of stakes 200 
ter of channel. It was then dropped downstream till its lower end was 
le second pair of stakes, and the operation repeated. After one-half the 
idth was sounded the raft was towed upstream and in a similar manner 
' was made of the other half of the channel. With six men on the raft an 
) by 1,200 feet could be sounded over in oue day. On those sections of the 
re the material to be removed was principally sand and silt, the cross 
ere taken 50 feet apart, 400 feet long, and soundings every 10 feet on 
> section. Two parallel lines of wooden stakes, 400 feet apart, and the 
between consecutive stakes on each line, .500 feet, were driven. The 
were located as follows : Two side lines of braided sash cord each 500 feet 
)n which were fastened cedar corks every 50 feet were stretched between 
e stakes on the side channel lines. Two small Mackinac boats, in each 
^ere two men, were anchored at corresponding corks on the side lines. A 
iviest maitre cord about one-eighth inch in diameter, and tagged every 10 
3 feetf was stretched between the side boa1», and the soundings were taken 
rd boat at each tag on the cross line. With favorable weather an area of 
K) feet conld be sounded over in one day. Water gauge readings were 
rter hourly at gauges along the shore and opposite the soundings while all 
ere being made, 
^he past winter the soundings were all referenced to mean tide, New York, 

being made for the average fall of the water surface in the different 
the river. The planes of reference for the several areas are as follows, 
ions given being the number of feet above mean tide, New York : 



Eleva- 

tiODS. 



Feet. 
601.550 
601.550 
601.550 
601.550 
001.550 
601.550 
582.770 
581.728 



Area. 



L. 
M 

N. 
O. 
P. 

g: 

S. 



Eleva- 
tions. 



Feet. 
583.470 
583. 3^0 
583.2^0 
582. 870 
582.870 
582.870 
582. 570 
582.270 



Area. 


Eleva- 
tions. 


s 


Feet. 
581.770 
584.270 
583.770 
583.270 
582.070 
582.070 
582.770 
581.728 


G 


G 


H 


I 


J 


J 


T 





Area. 



U. 

V. 

W 

X 

Y 

Z. 



Eleva- 
tions. 



Feet. 

581.478 
581.478 
581.478 
6&1. 478 
581. 478 
581. 478 
581.478 



I 
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EqudtiotiM of center lines of channels through sounding areas. 
Areas. 

A — y = — 1. 205933 X— 6,481.68, Referred to A H- 

B — y = ~ 4. 699530 x + 313, 375. 38. 50 feet west of center of trestle. Re- 
ferred to A 19. 

C — y= 0. 287571 x-f 7,431.90. Referred to A H. 

D— y= 1.460170 x-f 38,097.63. Referred to A 19. 

E— y= 0.559555 x-f 9,137.70. Referred to A 19- 

F — y— 0. 3122 18 X -f 4, 201 . 75. Referred to A 19. 

G — w = — 0.345313 x-f 1,639.19. Referral to A 19. 

H--y = — 1.964020 x-f 14,045.11. Referred to A 19. 

I — y = — 1. 239620 x-f 3, 221 . 318. Referred to A 19. 

J — y .= — 1. 753489 x-f 9, 291. 56. Referred to A 19. 

K — y = — 0. 398154 X— 44, 527. .54. Referred to A 19. 

L — y = 1. 497624 x — 29, 522. 02. Referred to A 19. 

M — y=— 0.800000x4- 42.492.00. Referred to A 19. 

N — y = 0. 383540 x — 5, 980. 17. Referred to A 19. 

O — y = — 1. 496410 X -f 90, 124. 27. Referred to A 19. 

P — y = 2. 232461 X — 124, 290. 30. Referred to A 19. 
Q — North and south line, x = 67, 731. 00. Referred to A 19. 

R — y = — 4. 459310 X -f 180, 103. 70. Referred to A 19. 
S — y = 37. 486340 x — 2, 045, 212. 48, East Neebish. Referred to A 19. 

8 — y = — 2. 571518 x -f 82, 404. 15. Referred to A 19. 

T — y = — 15. 904560 x -f 810, 740. 70. Referred to A 19. 

U — y = 3. 844447 x — 318, 601. 78. Referred to A 19. 

V — V = — 0. 882868 x -f 774. 29. Referred to A Winter Point. 
W — North and south line, x ^ 34, 000. 00. Referre<l to A Winter Point. 
X — y = — 0. 567447 x — 31, 706. 80. Referred to A Winter Point. 

Coordinates of intersections of center lines with cross sections of the different areas. 

Areaa. 

A. 4, 701. 06 W. 812.51 S. Section 2. Referred to A H. 

B. 60, 229. 85 W. 30, 323. 39 8. Section 0. Referred to A 19. 

C. 5, 391. 56 W. 5, 881. 44 N. Section 0. Referred to A H- 

D. 34,416.04 W. 2, 155.62 S. Section 0. Referred to A 19. 
K. 30, my. 07 W. 8, 133. 00 S. Section 8. Referred to A 19. 

F. 19, 956. 38 W. 2, 028. 99 S. Section 0. Referred to A 19. 

G. 3, 226. 16 W. 2, 753. 23 N. Section 0. Referred to A 19. 
H. 7,668.00 E. 1,015.00 8. Section 0. Referred to A 19. 

I. 15,537.10 E. 16,038.77 S. Section 0. Referred to A 19. 

J. 19,769.18 E. 2.5,373.46 8. Section 0. Referred to A 19. 

K. 39,411.21 E. 60,219.28 8. Section 0. Referred to A 19. 

L. 18, .5(19. 29 E. 1,802.08 8. Section 0. Referred to A 19. 

M. 31,583.99 E. 17, 224. 78 N. Section 0. Referred to A 19. 

N. 40,059.16 E. 9. 384. 16 N. Section 0. Referred to A 19. 

O. .55, a55. 93 E. 7, 737. 72 N. Section 14. Referred to A 19. 

P. 57, 751. 74 E. 4, 638. 24 N. Section 0. Referred to A 19. 

Q. 67,731.00 E. 1,179.00 8. Section 0. Referred to A 19. 

R. 45, 487. 80 E. 22, 740. 50 8. Section 0. Referred to A 19. 

8. 48,925.05 E. 43,407.45 8. Section 0. Referred to A 19. 

T. 55, 155. 80 E. 66, 488. 02 8. Section 0. Referred to A 19. 

U. 58,919.27 E. 92,089.74 8. Section 0. Referred to A 19. 

V. 7,948.25 E. 6,242.83 8. Section 0. Referred to A Winter Point. 

W. 34,000.00 E. 30,000.00 8. Section 0. Referred to A Winter Point. 

X. 34,000.00 E. 51,000.00 8. Section 0. Referred to A Winter Point. 

The coordinates of the tertiary tri angulation stations are ^iven in the attached 
tables, and the reports of Assistant Engineers Rohnert and Dixon, and of Inspector 
Morrison, follow, marked 1, 2, and 3, respectively. 

Very respectfully, your obedient servant, Joseph Riplky, 

Assistant Engineer. 
First Lieut. Charles S. Rich^., 

Corps of Engineers, U. 8. A, 
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Co&rdinateti of triangulation stations along St. Marys Biver, Michigan , referred to A ^^» 

survey of 1879. 



No. of 
Btation. 



1..., 

a.... 

4.... 

5.... 

6.... 

7..., 

8.... 

• ..., 
10.... 
U.... 
12.... 
13..., 
U.... 
15..-. 
1«.... 
17.... 
18.... 
19.... 
20.... 
21.... 

1..-. 

2.... 

3..-. 

5.... 

6.... 

7.... 

8.... 

9.... 
10(v) 
10.... 
11..., 
12.... 
13.... 
14.... 
15.... 
16..., 
17.... 
18.... 
19.... 
20.... 
21.... 
23.... 
23.... 
24.... 
25.... 



27. 
28. 
20. 
30. 
31. 
32. 
33. 
34. 
35. 
30. 
37. 
38. 
30. 
40. 
41 . 
42. 
42i 
43. 
44 . 
45. 



East. 



8. 
10. 

*!• 
12, 

12. 

14. 

16. 

1«. 

17. 

17. 

23, 

W. 

24. 

20. 

2«. 

21. 

28. 

25, 

33. 

29, 



030. 
245. 
285. 
586. 
428. 
Oil. 
030. 
741. 
881. 
308. 
801. 
156. 
347. 
405. 
697. 
027. 
872. 
097. 
044. 



35 
24 
15 
03 
88 
98 
69 
30 
03 
83 
08 
39 
65 
81 
92 
19 
61 
19 
33 
47 



2. 

"iiV 



199. 
286.' 



66 

si 



10. 



15. 



104. 
677.' 



14 



23 



17, 

19, 
6. 
21. 
10. 
24. 
14. 
26. 
19. 
28, 
22. 
33. 
22. 
37. 
24. 
40. 
25. 
46. 
28. 
56. 
30. 
92, 
33. 
80, 
72. 
37. 
65. 
46. 



424. 
0. 
795. 
427. 
576. 
647. 
641. 
490. 
920. 
096. 
882. 
210. 
514. 
950. 
424. 
162. 
475. 
857. 
651. 
625. 
283. 
166. 
993. 
502. 
923. 
973. 
943. 
230. 
197. 



West. 



59 

00 

85 

04 

79 

36 

84 

51 

02 

06 

82 

82 

59 

44 

10 

41 

13 

78 

91 

17 

71 

13 

50 

48 

311 

54 

56 

92 

09 



18,962.65 

18,634.10 

11,119.68 

8.960.27 

5,637.53 

8. 968. 81 



4,548.71 



44.282.79 
43.348.95 
84,416.04 
41.471.78 



40,192.62 



81,996.36 



0.00 



North. 



4,273.38 



4. 669. 77 
1, 365. 28 
3, 119. 53 



0.00 
2,206.74 



5. 121. 88 



9.098.16 



12. 613. 36 



15.736.48 

1, 485. 62 

18. 037. 25 

3, 048. 30 

10. 093. 35 

5, 868. 35 

12,852.13 

7. 657. 61 

14, 832. 00 

11.546.01 

11,898.46 

13, 072. 92 

18, 005. 51 

14. 085. 41 

11. 718. 68 

2. 158. 20 

8, 154. 23 



South. 



*5, 355. 48 
*10,402.29 

*3, 531.68 
*13,014.36 

•8. 187. 26 
*15.337.66 
•11. 276. 63 
•19,078.21 
*14. 601. 79 
*2l,344.14 
M9.846.09 
•28,735.48 
-23, 204. 34 
•33, 536. 09 
-31,373.88 
♦38. 800. 8t) 
*37. 717. 37 
•47.475. 69 
•42,908.56 
•53.501.36 

•2. 862. 13 



1, 744. 03 
1, 232. 73 



1, 040. 06 

7. 543, 73 

10. 282. 33 

23, H6 1.57 

12, 155. 62 

20, 867. 05 

733. 74 

18, 409. 78 

567.11 

21. 097. 91 

61. 62 

0.00 



3, 081. 24 
'4, 866. 14 



2, 328. 12 
1.817.16 



9,753.61 



179.07 



No. of 
Btation. 



46 R.. 

46 

47 

48 

40 R... 

49 

60 

!>1 

52 

53 

54 

55 

56 

57 

58 

59 li.. 

59 

60 

61 

62 

63 

63^... 

64 

65 

66 

67 

68 

69 

TO 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88.'.... 
89 R... 

89 

91 

93 

95 

97 

98 

99 

101.... 

102 ... . 

103 ... . 

104 ... . 
105.... 
106 ... . 
107.... 
108.... 

no.... 

112.... 
114.... 



East 



60,798. 
60,756. 
48, 531. 
52,218. 
46,553. 
46. 570. 
55, 103. 
37, 446. 
59. 040. 
46, 978. 
54.831. 
56,280. 
62,084. 
48, 376. 
58,779. 
53, 445. 
53,460. 
57,423. 
dv. o94. 
57,527, 
57, 318. 
58,566. 
58, 355. 
59,636. 
60,345. 
43,464. 
60,757, 
38.860. 
63,722. 
43, 108. 
59,834. 
40, 859. 
59. 270. 
38.065. 
28,394. 
36. 862. 
29,227. 
32, 603. 
29,190. 
31,843. 
30, 837. 
32, 154. 
32, 094. 
33, 138. 
33, 278. 
34. 762. 
35,235. 
37. 110. 
36, 996. 
58, 294. 
55 671, 
56, 062. 
52. 298. 
62,0:«. 
45.951. 
42, 799. 
40, 164. 
41,115. 
25, 880. 
40.815. 
38, 691, 
39, 465. 
39,612. 
39. 124. 
,38, 240. 
37, 237. 



04 

06 

57 

67 

15 

40 

62 

87 

92 

97 

76 

72 

55 

77 

74 

56 

92 

85 

72 

00 

06 

92 

34 

37 

79 

21 

77 

71 

26 

36 

04 

94 

71 

76, 

70, 

441. 

26, 

32!, 



West. 



80 
06; 
93I 

69: 

05| 

64 

49 

78 

13 

62 

39 

78 

76 

04 

19 

64 

02 

22 

23 

37 

42 

24 

78 

21 

47 

35 



69 
50 



North. 



5,031.51 



South. 



13,177.67 
13,187.24 



36,420.84 
10,670.42 
10,680.51 
44, 365. 46 
27, 688. 10 
49,657.49 
43.492.64 
54,039.43 
63,783.83 
59.948.50 
64. 480. 66 
68, 748. 96 
74,794.01 
74. 847. 10 
74,793.39 
82,223.90 
81.616.53 
85.448.30 
86.965.47 
83,013.96 
88,303.93 
85. 186. 90 
63,576.21 
89, 505. 78 
62, 773. 12 
88, 588. 76 
60, 281. 55 
93,091.15 
57.104.02 
94, 446. 48 
48, 749. 69 
57.391.86 
63, 847. 62 
65, 3.39. 01 
67,949.52 
73,820.78 
74,612.38 
77,360.24 
76,007.68 
78, 198. 87 
77, 925. 54 
79, 798. 50 
79, 404. 48 
82,972.68 
81, 983. 29 
82,149.04 
90,105.84 
93, 905. 29 
88. 362. 77 
94. 866. 03 
97, 759. 94 
97,466.54 
94. 332. 45 

113,603.32 
91, 255. 25 

101,691.85 
88. 612. 28 
95. 449. 39 
85, 517. 62 
93, 503. 25 
90. 755. 50 
88. 503. 20 
85, 891. 50 



* Hay Lake triaDgulation. 
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Coordinates of huotf stations along St. Marifs Siver, Michigan, referred to A ^^f surveff 

of 1879. 



No. of 
station. 



1 
2 
8 
4 

6 
6 

7 
8 
9 
10 
11 
12 
13 
14 
16 
17 
18 
10 
20 
21 
22 
23 
94 
25 
26 
27 



SMt. 



«, 



31, 



741.20 
051.05 



45, 



47. 



074.00 
666.'7i 



40, 
S. 
52, 
54. 
18, 
64, 
36. 
55, 
40. 
56, 
43. 
52, 
47, 
51, 
52. 



008.72 
862.43 
050.33 
236.55 
043.83 
248.01 
487.30 
471.65 
050.16 
686.64 
872.54 
703.32 
324.40 
634.00 
503.42 



West. 



21,830.06 
15,066.58 
16. 187. 86 



14,602.00 



2,006.30 



030.56 



North. 



South. 



2.005.00, 



4.122.87 



2,284.43 



2,037.21 



14,808.75 



2,004.86 



11.077.02 
2,806.50 

12. 547.111 
1. 164. 46 

13,251.35' 



12,845.40 
10.372.81 



1,286.80 



8,830.50 
10.461.80 
8,01.5.53 
0, 384. 16 
6, 197. 40 
9,374.92 



11,602.84 
io*408.'85 



918.08 



38,885.75 
46,' 841*35 



No. of 
station. 



28 



30. 
81. 

?i* 
32. 

33. 

34. 

35. 

36. 

37. 

39. 

41. 

43. 

45. 

47. 

40. 

51. 

53. 

55. 

57. 

59. 

60. 

A . 

B . 

C. 



East. 



63, 

66. 
64, 
49. 
38. 
66. 
40. 
50, 
30, 
56, 
48. 
48. 
50, 
52, 
52, 
54, 
64. 
53, 
51. 
45. 
48, 
53, 
43, 
54. 
54, 
48, 



963. 
086. 
927. 
742. 
457. 
540. 
655. 
194. 
039. 
762. 
514. 
925. 
986. 
479. 
999. 
690. 
278. 
336. 
673. 
482. 
376. 
046. 
874. 
202. 
487. 
538. 



90 
15 
95 
00 
24 
98 
16 
82 
24 
39 
92 
13 
57 
11 
35 
94 
57 
24 
57 
06 
77 
00 
63 
61 
83 
70 



Wo»t. 



North. 



7,087.83 



3,361.06 



Soath. 



51, 117. 14 



56.147,24 



21,11&2I 
60,864.06 
23,604.09 
65.609.23 
33,096.84 
67.266.9? 
40,303 08 
43,407.28 
50,566.50 
53,120.88 
55,648.41 
58.284.07 
64,442.78 
64,518.60 
63,315.50 
61,782.61 
64.480.66 
67,867.71 
63, 167. 50 
53,712.79 
54,080.35 
61,915.66 



Coordinates of triangulaiion stations along St. Margs River, Michigan, referred to A ^^t 

surrey of 1879. 



Name of station. 




Winter Point. 
Rocky Point.. 



B 

A 

B 

C 

D 

B 

I 

K 

L 

H 

N 

O 

P 

R 

L.H 

Iroqnoia 

South Oroa Cap 



47, 120. 18 
54, 730. 91 



Weet. 



6.261.62 
4,452.24 
55. 868. 16 
48,092.27 
31,248.14 
83,146.74 
26,020.05 
63. 667. 15 
66, 319. 35 
U, 167. 02 
46.894.86 
29,717.03 
26,299.01 
21, 498. 00 
19, 019. 71 
44, 882. 89 
80, 761. .52 
63,250.50 



North. 



1,816.44 
1.611.67 
1,005.42 



1.040.46 



13,221.88 



South. 



102,509.74 
116,023.56 



5. 340. SB 

7,529.96 

183.60 



10,414.56 

26,901.71 

28,882.29 

23,213.90 

0,807.81 

7,645.86 

4,226.65 

2,871.34 

10, SOL 19 

9,064.06 
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Coerdimaiei of irianfiiiatian stationt along St, Marys River, Michigan, referred to A 

Winter Point. 



Ko. of Bta- 

tiOD. 



901.. 

an. 

»: 

BO 
W 
BO 
10 

a 
n 

212. 
210. 
214. 
215. 
210. 
217. 
218. 
210. 



EMt. 



10,307.0 
10.070.0 
20,205.0 
24,549.0 
23.13&0 
85.189.0 
24.791.0 
38,258.0 
35.709.8 
44.702.0 
39,765.3 
48. 788. 7 

44. 528. 2 

50. 196. 3 
44,903.0 
56,383 6 
38,076.4 
64, 161. 3 
43, 270. 6 
66,050.8 
4tf,302.6 
55,317.6 



We»t. 



North. 



South. 



8,452.7 
21.328.0 
0. 021. 5 
13, 293. 
25,383.0 
19,821.9 
37.235.4 
33,003.0 
45,726.0 
4 
4 
4 
4 
4 
6 



39.051 

44,199. 

44,760. 

51,320 

51,920 

54.752 

54,530.9 

62, 379. 5 

52, 363. 7 

67,560.5 

47,953.0 

67. 857. 5 

67. 070. 6 



No. of sta- 
tion. 


East. 


West 


North. 


222 


09. 214. 2 

02. 881. 
00,068.2 
01.500.9 

79. 790. 3 
77,981 9 
85.050.4 
72, 527. 9 
89.913.4 
09,513.0 
05,175.5 
09,078.3 
70.532.0 

75. 600. 1 

77. 383. 5 

82. 271. 6 

85. 071. 7 
94, 447. 5 
91.555.4 
91, 218. 1 
86,212.5 
82,594.0 






223 






225 , , . 






227 






228 






229 






230 






231 






232 






235 


245 






247 






253 






261 






203 






207 






273 






277 






283 






285 






287 






291 













Soatb. 



30,442.4 
64,413.1 
09,197.0 
74,3:i5.8 
28.888.8 
60.060.9 
81,411.0 
75,252.2 
32,009.8 
82,955.8 
50,098.5 
52,511.4 
49,579.0 
50,921.4 
59.329.8 
04.250.7 
77,538.0 
73,782.0 
04,535.0 
55,328.1 
51,412.4 
41, 200. 1 



Points B^erred to A Winter Point. 



Name of station. 



'Winter Point iron tower.. 
Pilot Island, oatside range 

Round Island Light 

SweetJi Point Light 

I>«toaT Ligh^Hoa•e 

Pipe laUnd Light 

I>etoar church spire 

Detour smokestack 

Ftylng Pan Light-Honse. 



East 


West. 


North. 


70.9 
4, 014. 6 
33,430.5 
54.868.6 
60, 042. 6 
64.063.2 
62.958.5 
64, 106. 3 
65,016.1 




706.4 





































South. 



14,500.0 
38.941.4 
65,403.5 
94,780.0 
72,69L8 
78.876.7 
80,832.8 
83,442.6 



Coardinatei of iriangutation stations along St. Marys River, Michigan, rrferred to A 

Winter Point. 



Name of station. 



Winter Point 

Becky Point 

SalteFsHill 

Pelnte anx FrOnes 

FertStJoe 

Detour 

Raber 

Burnt Point 

Dnmunond 

BMon Island 

Herberlalaad..., 



East. 


West. 


North. 


00.0 
7,570.6 
42,018.0 
31, 162. 6 
52,054.6 
60,200.9 
30,553.6 
69,509.0 
72, 753. 6 
82.581.6 
98,106.0 


00.0 


00.0 






















•«••• «•* 





















South. 



00.0 
13,45L0 
7.045.4 
30,617.0 
55.590.0 
79,772.0 
54.041.6 
43,053.0 
78,m.O 
OT,419.8 
59,294.8 



1. — ^report of mr. benno rohnert, assistant engineer. 

United States Engineer Office, 
Sault Ste. Marie, Mich., JuneiO, 1896. 

Sir: IhftTe the honor to make the following report on the ice sarvey work of 
hydrographio party No. 2, darin|; the months of January, Febrnaiy, and March, 1895: 

Aceording to written instrac'^lon8 received from C. S. Rich6, first lientenant, Corps 
of Engineers, U. 8. A., dated December 19. 1894, and relative to a hydrographic 
resnrvey of St. Marys River, that section of the river lying between Little Rapids 
end the npner end of St. Joseph Island and passing through Lake Gkorge, was 
Mfligned to hydrographio party iTo. 2, one of the three parties detailed to nu^e the 



1 
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resnrvey. This section included areas L, M, N, O, P, Q. R, and S of the adopted &«« 
survey project. On completion of the above mentionerl areas, such additional a 
or parts of areas were to be assigned to the party as they could survey before 
breaking up of ice. Such areas or parts of areas were G, U, V, W, and X. 
The areas are located as follows : 

G. — From Topsail Islands to Little Rapids. 

li. — From Little Rapids to Little Lake George. 

M. — Little Lake George. 

N. — From a point one-half mile above Manhattan Crib Light to Little 
George. 

O. — From a point one-half mile above Manhattan Crib Light to Lake George. 

P. — From head of Lake George to head of Lake George Flats. 

Q.— Echo Bay. 

R.~Froni head of Lake George Flats to Advance Island. 

S. — From Advance Island to head of St. Joseph Island.* 

U. — From Sailors Encampment to Two Tree Island, Mud Lake, inclading 
Munuskong Bay. 

V. — From Two Tree Island to Pointe aux Prunes. 

W. — From Pointe aux Frdnes to foot of Lime Island. 

X. — From foot of Lime Island to Sweets Island Light. 
P and R embrace the whole of Lake George and U and V the whole of ,Mad LaV'^' 
It would have been preferable to have had the party begin its work at the npp^^ 
end of its section of the river. This would have done away with severiil long hacB^^ 
in moving camp and consequently reduced its expenses. But owing to the x&^y 
swift currents in the narrow portions of the river between Little Rapids and Lft-1^^ 
George, a large part of this area was not entirely frozen over and therefore the A^^^ 
of beginning at any point above the head of Lake George was abandoned. 

Preliminary preparations, such as gathering together the camp outfit and packi:^=*^ 
same for shipment, having been completed, hydro^raphic party No. 2, with ^^ 
effects on two sleighs, departed fVom Sault Ste. Mane on January 10, 1^, for "^ '^ 
first camping ground. A suitable spot was found west of triangalation station 
R which is situated on Hay Point, Lake George. This point was chosen becai 
from it all parts of area '^ P" were easily accessible and could be speedily reach 
Both sleighs were here unloaded. The party's team and sleigh were retained 
the extra one ordered to Sault Ste. Marie. The entire party immediately tu: 
their attention to pitching camp, and at 8.30 p. m. the men were oomforta 
quartered. 
Complete organization found the personnel of the party to be as follows : 

Assistant engineer : Benno Rohnert, chief of party. 

Recorders: J. I. Conkliu, C. E. Thompson, and C. W. Given. 

Leadsmen : Joseph Bayliss, Jacob Baiubridge, and Ross Eckardt. 

Head machinemen: Robert Cnmming, Eugene Menard, and John Sheeran^ 

Flagmen : Arthur Beebe, W. J. Steere, and George Freeborn. 

Machinemen: G. Pembroke 'l\icker, Archy McQueen, William 
James Keller, Michael Donnelly, and John Gauthier. 

Cook : Penry A. Rees. 

Camp attendant : Frank Stevens. 

Water gauge reader : B. P. Fuller. 

Teamster: Charles A. Troyer. 
No important changes in personnel. were made until March, when, Recorder Coi 
lin's entire time being taken up with computations, Joseph Bayliss became reco: 
of crew No. 1, Robert Gumming its leadsman, and Frank Stevens its machine m 
The party numbered 23 men. The chief of party's duties were the general supea 
sion and direction of the work. Each recorder, who had entire charge of his c 
while prosecuting its field work, recorded all soundings taken by the leadsnm 
The recorder of crew No. 1 was in reality head recorder and had such extra da 
to perform as assisting the chief of party in staking out the work, computing : 
muths ft-om stations to stakes, and transferring levels from bench mark to benclr 
mark. Besides taking soundings the leadsman kept his sounding reel in "worisiog 
trim. Under the recorder's supervision the head machine niau practically had charge 
of the ice-boring machine, keeping the auger and the several parts of the mechanisai 
in good running order. The fiagman placed markers at the stakes set on the crow 
sections along which his crew were about to sound and thereby tested their align- 
ment. The cook and camp attendant usually worked conjointly. Besides attendiog 
to preparation and serving of meals they supplied the camp with wood and water 
and did such other chores about the camp as were fix>ni time to time required of 
them. The water-gauge tender read water gauge every fifteen minutes during tbe 
time that the crews wtre at work in the field. He had one camp duty to penonnf 
that of keeping the lanterns in good condition. He also assisted in establishiog new 
gBuge8» liie teamster was coutinuaUy occupied with the care and driving of tbe 
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hva. They were employed in conveying the crews to and from camp and field, in 
o-ling provisions, etc., from Sault Ste. Marie to camp, in moving camp oatfit from 
%C6 to place, and in hauling wood to camp. The men were specially selected for 
sinr No. 1, as they were expected to do the staking out and were better fitted for it 
SMScount of their previoas experience in this class of work. 

^ 12 by 12 foot tent was U8ed as an office tent. In it were stored all of the snrvey- 
^ instraments and stationery. It .ilso furnished sleeping accommodations for the 
lef of party, the recorders and leadsmen, and storage room for their Inggage. This 
it was afterwards changed to 14 by 14 feet, and housed 8 men. The cook tent, 
lich was 12 by 16 feet, contained all articles used in the culinary department, such as 
»ves, pots, kettles, dishes, chests of provisions, etc. In it were erected two dining 
lies and four rows of benches, with a seating capacity of 21. Tinware was nsed 
setting tables because it occupied a smaller space in packing and breakage was less 
in with china ware. The cook and camp attendant slept in an 8 by 10 foot tent 
ched in the rear of the cook tent and connected therewith. The men's sleeping 
t iwas 14 by 14 feet and accommodated 14 persons fairly comfortably. The team, 
ich was constantly with and used by the party, occupied a 10 by 12 foot tent. This 
9 afterwards changed to a 12 by 12 foot tent. All tents were furnished with flies. 
t iwas quite evident from the outset that hydrographic party No. 2 would have to 
ak and pitch camp quite frequently. In pitching the lirst cump no attempt was 
ie to particularly organize the party for this ]mrpose, as it was extremely deeira- 
to find out each man's capabilities in this line and then to divide them into sev- 
I squads, so that each of them could perform the duties assigned to it without 
5rf«ring with the others. The members of the party were apportioned as follows : 
tiovelers, 5 tent men, 3 axmen, 2 gauge tenders, and 2 guards. From one to two 
rs before breaking camp, and having received the requisite information rela- 
> ^o the approximate location of the next camping ground. Recorder Thompson 
ce«ded to that locality for the purpose of making; a careful examination of the sur- 
cycling territory. His instructions were to select high, dry ground, sufficiently 
»<ied to act as a protection against the winds, particularly those from the northern 
vt^r. He was also to establish a gauge stake and take gauge readings until 
d'V'ed. In the meantime each man had, been busily engaged in packing up his 
t k:ets and personal effects and stacking same in the center of tent. After break- 

t^he axmen and guards began loading the cook's entire outfit into the sleigh, 
^liovelers cleared the snow away from the lower edges of the tents and pulled up 
^^^nt pins. The tent men lowered and folded the tents and loaded them into the 
^l3. The bedding, surveying instruments, sight poles, and such other property 
'^M left behind were placed m charge of the guards. The water-gauge observer 
'^^eded to read gauge, so that its elevation could be transferred to new camp by 
■^^taneons readings. While the first load was traveling along the way to the new 
^ing ground the axmen with axes in hand preceded it by about 1,000 feet and 
^<1 the thickness of the ice, thereby assuring the teamster as to the safety of his 
■^ « In case an accident might have befallen the sleigh the shovelers and tent men, 
^^ at any moment to unload it, walked alongside. On reaching the new camp 
^^d the axmen cut a road through the timber to it and cleared it of all brush 

^^ees. The shovelers cleared the snow away from the areas selected for the dif- 
*^t tents. As fast as the areas were prepared the tent men, who had unloaded the 
^li and sent it back for the second load, pitched the cook, office, men's, and stable 
•*« in the order named. They were supplied with stakes, pins, and poles by the 
^^n. One tent man gave his especial attention to the placing of stoves. As sooii 
^Vs tent had been pitched the cook, with such assistance as he could obtain, placed 
^^ntfit within and again began his customary work. The office and men's tents were 
^«d alongside of each other with the cook tent to the eastward. All tents were 
^^ a soutneaaterly direction, so that the uncut back wall would present a solid 
tit to northwesterly winds, which were the coldest and heaviest. The stable tent 
^ placed about 200 feet from the cook tent. A latrine was built about 300 feet 
%y from the nearest tent. After banking the erected tents with snow the shovel- 
^, together with the axmen, gathered balsam tops from 8 to 12 inches long. These 
3re carried to the tent men, who placed them on the ground with butt end downward 
>d in such manner that when the bedding was unrolled upon them a resting place 
as furnished that was perfectly dry and very springy. On the arrival of the last 
•ad of property from the old camp each man took therefrom his luggage and placed 
in the proper space alloted to him in the tent. All the tools and property that the 
clemencies of the weather would not materially injure were stacked just outside 
' the men's tent. The speed of the team, breaking a new road through 10 inches 
' snow and drawing a load of 2 tons, varied from 2 to 2f miles per hour. There 
IS never less than one day spent in moving camp. Not including the two long 
als of 18 and 40 miles the average distance was about 5 miles. Hydrographic party 
». 2 occupied eight different camps during the survey season. The shortest time 
»t any one camp was occupied was four days. The longest Um« v;qa Iqw^Va^xsl ^<^^« 
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Certain mles lAlative to campinff ground and vicinity were established. Their 
enforcement resulted in the best of sanitary conditions. 

In the hydrographic survey the base line of each area (usually called "center 
line") was the established sailing course through that area. The cross lectionB, 
which were 500 feet apart, were perpendicular to the center line. In the oarrow 
portions of the river each cross section was sounded from shore to shore. In Uie 
wide portions each one was sounded to a distance of 1,000 feet on each side of the 
center line and every second one to shore. In addition, intermediate sections mid- 
way between the cross sections were sounded between the 20 and 30 foot contoor 
lines. In case a shoal was found a more exact survey was made, so as to determine 
its size and shape. This system was used for all areas save "L.'' In this area the 
depth of water varied so greatly and so suddenly that it was deemed advisable to 
sound every 250-foot section from shore to shore, with 125'foot intermediate sectiom. 
Soundings were taken every 50 feet along the cross sections. 

The tnangulation stations which had been previously established along the ehorei 
of the river were used for staking out. Their rectilinear coordinates, usmg m axee 
of reference the north and south and east and west lines passing through one of 
the stations as origin, were computed. The equations of center lines of channel 
were likewise computed. From tnis information the distances between statioiia, the 
azimuths from station to station, and the azimuths to any point of the center line 
fh>m any station were easily calculated. Since it was necessary to locate stakes on 
the ice for the guidance of the different crews, each area was cut up by longitadinal 
sections parallel to the center line. The ones that were located 1,000 feet each side of 
the center line were called side lines of the channel. Additional ones were estab- 
lished 3,000 feet apart and parallel to the side lines. Their number was limited by 
the distance f^om the side lines to the adjacent shore. The stakes were to he placed 
at the points of intersection of the cross sections with the longitudinal sections. 
For staking out purposes each area was divided into several parts, the stakes of each 
part being set f^om t^o triangulation stations. Azimuths nrom these two stations 
to each stake were computed. If possible such stations were selected as would give 
a short sight to and clear view of the stakes as well as a good intersection of transit 
pointings. In staking out transits were set over each station and oriented by taking 
pointings to two or more triangulation stations which had been previously flagged. 
The azimuths of the stake to be set were turned off. The flagman proceeded along 
the line given him by one of the transit men until he arrived at the line given by iht 
other, where the pointof intersection was marked. A bole was there chiseled throogh 
the ice sufficiently deep to draw water and a stake, inscribed so as to designate the 
line and cross section, placed therein. This operation was repeated for each stake 
along the several longitudin^Ji sections until all that could be set from the twoocca- 
pied trianjfulation stations had been placed. The flagman in obtaining iinesnsed a 
12-foot siffnt pole whose length was divided into foot sections painted red and white 
alternately. To the lower end there was attached a chisel point and to the upper 
end a red, white, and bine fli^, whose bars were perpendicular to the sight pole. 
The transit man used a signal nag with red and white stripes. The signals employed 
were few. When the transit man held the signal flag to the north, south, east, or 
west the flagman moved his sight pole accordingly. When the signal flag was held 
vertically it indicated that the sight pole was on line. Waving the flag Beveral 
times from the one side to the other signifled <* stake driven.'' The last-mentioned 
signal was first given by the flagman, and only when be had located the stake point 
and both transit men were holding their flags vertically. Before proceeding to the 
next point the flagman htid to receive the same signal in answer fi-om both stations. 
In case the transit men's signals could not be seen by the flagman repeaters with 
signal flags in hand were stationed at intermediate points. 

when sounding the staking crew took that portion of an area included by the 
side lines of the channel; the other crews took the portions between the side lines 
and the shore. This division seemed to keep the crews working close together, 
which was well worth considering on account of its saving considerable extra team- 
ing. Sufficient stakes having been set for a crew, its six men beffan their work. 
As soon as the flagman had placed markers at the several stakes of a cross section 
for his crew the boring machine was placed in position at the starting stake and 
the first hole bored. The boring machine was similar to the one generally used by 
the Government in making ice surveys. A steamboat-bell cord was attached to the 
boring machine so that its free end was a distance of 50 feet from the axis of the 
auger. While the machine man and the turner of crank were boring, the third 
man, who had lined himself in by the stake ranges, marked the spot at the end of 
the cord for the next hole by scratching the ice with a nail. The auger was ag^ 




ronners. The rim is graduated into ieet eAiCi \«ii\^^ ol «* ^wsiV.^ Tbe number of revo- 
lutioDB are ahown by an indioatAT. k ^oVuX^t ^\>\M:^tiisi^Ti\. «MWVi»>Qafe\R«iaBsas^^ 
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t the eousding by the diBtanee that the water enrfaee is above or beloW tbe 
of reference. About twenty tnrns of wire, to the end of whioh i« attached a 
ing lead, encircled the wheel. The sounding reel was so placed that the lead 
directly oyer the hole through which the sounding was about to be taken, 
ire was then unwound until the lead reached the Dottom and the sounding 
nd called to the recorder, who checked the reading and recorded same in the 
' place in his note book. The cross section being finished the crew immedi* 
>roceeded to the next section, whose stakes in the meantime had been suitably 
d by flags. 

water-surface correction was furnished to each recorder at least twioe a day, 
morning and at noon. It was also transmitted to them wheneyer a variation 
»nth of a foot from the already reported correction had taken place. The 
d of transferrinff the elevation of some established bench mark to the reference 
mark was by simultaneous water-surface readings. Near camp a permanent 
, such as the root of a tree or top of a boulder, was selected to receive the 
ice bench. Opposite to this point and to that of the established bench mark 
were driven into the river's bottom where the water was shallow. The dif- 
e of elevation between the nails driven into the tops of these stakes and the 
nt benches were obtained by level and rod. The difference of elevation of the 
vas found by taking comparative readings from nail to water surface every fif- 
linutes during the day. Reduction of the observations gave the desired efeva- 
P fte reierence bench mark. Seven such benches were established during the 
r. In order that the water-gauge tender might observe the correction wiuiout 
ductions a gauge stake was driven whose nail was set at the exact elevation 
reference plane. This elevation was checked every morning, 
party were in the field for eighty days, of whioh twelve were Sundays, and 
ere iost on account of the inclemency of the weather. This leaves a total of 
four working days. The amount of work done is as follows : 



Area. 



Sqaare 
milos. 


Number 


of sound- 
ings. 


17.1 


11.270 


1.8 


516 


13.4 


10, 182 


3.0 


2,090 


2.7 


2,100 


0.3 


430 


0.3 


tf/3 


2.1 


4,846 



Komber 

of sooiid- 

ings. 



G 

U 

V 

W 

X 

Total 




plainlv seen that for each day that the party was in the field 1 s({uare mile 
irveyed, and for each working day about 1.6 square miles. Shoal Point Light- 
situated at the head of St. Joseph Island, in tbe Canadian channel, was 
1 by being read in from triangulation station 55 and buoy station 32. The 
at triangulation station 208, between triangulation station Point aux Frdnes 
aber Smokestack, was also read. A shoal was found northeast of Point aux 
1 and a sufficiently accurate survey thereof made in order to estimate the 
tt of material above tbe 21-foot grade line to be removed in case improvement 
ight advisable. 

meals were served and paid for by the Government. Good, wholesome food 
enty of fresh meats were s^^pplied. The number of meals furnished was 5,004 
>tal cost for provisions of $7o8.76, or about 15^ cents per meal. Including the 
wages the total cost amounted to $929.93, or about 18i( cents. The cost per 
, without cook's wages, was 45^^ cents, and with his wages, 55| cents. The cost 
.rding party per square mile of work, without cook's wages, is about $9.09i^y 
ith his wages about $11.59^. 

e this party was sent into the field with very few of the st>ake azimuths com- 
and since the head recorder's time was partly occupied in computing same for 
parties, it is necesHary for a fair comparison to deduct the expense incurred by 
ork. The total expenses of the party were as follows : 

ies and provisions $758.76 

amount of pay rolls 4,010.65 

lap, nails, cotton, flannel, etc 20.00 

4, 889. 31 

oomputations for other parties $51.30 

compatatioDS made in field 285.90 
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Including all expenses save those of computing azimaths to stakes, the cost pen ^ ^ 

mile is $56.78. The computations for the stakes of 74 square miles were mad^^g^^ 
cost of $285.90, or $3.86 per square mile. So that, including the cost of compat^^tiQm 
for the entire mileage covered by the party, we have the grand total of $4,861^. ^q,, 
$60.62 per square mile. This last amount includes every expense incurred by Im^dj^. 
graphic party No. 2, in sounding its section of the river, save the wear and t^^^r of 
the outfit, whose value was between $900 and $1,000. The most of the outfit vv^a« on 
the Government property returns, had seen years of service, and probably ^illg^ 
many more; consequently /a percentage of its value was not included in tjia 
expenses incurred. 

The total number of soundings taken is 59,075. 

The cost per sounding was as follows: 6i^ cents each without meals and withoot 
cost of stake computations: 7 cents each without meals and with cost of stake com- 
putations; li'n cents each with meals and without cost of stake computatioDs; ^ 
cents each with meals and with cost of stake computations. 

The largest cost per square mile to stake out an area was $19.11, in P, and the least, 
$6.56, in U. In area P, the work was delayed by snowstorms and, on clear dsys, by 
clouds of fine, dry hhow being blown along the ice. In area U, the clear view and fine 
condition of atmosphere permitted of the staking out being carried on with all possible 
speed. The area that cost the most to sound was L, at $145.79 per square mile, and 
the least, area K, at $23.65 per square mile. In area K the average thickness of the 
icia was only 18 inches. The snow covering the ice was just deep enough to facilitate 
rather than retard the progress of the sounding. In area L several conditions offered 
themselves to retard the work. The snow, which was soft and heavy, had a depth 
of 16 to 36 inches; small areas of open water were frequently encountered; theioe 
had an average thickness of 24 inches and was covered by 3 to 6 inches of water; 
and the cross sections were more numerous than in any otner area. Dragging the 
machines through deep snow is exceedingly hard work and very tiresome. 

Hydrographic party No. 2 broke the last camp and returned to Sault Ste, Marie on 
the 28th day March. In conclusion it might be said that notwithstanding the 
extremely cold winter of. this northern country the members of the party were 
better satisfied with their work than had at first been anticipated. They were well 
provided for in the line of food and shelter. The men were industrious, willing, 
painstaking, and anxious to see the work progress. Only words of praise can be 
nttered for Recorders Conklin, Thompsou, and Given, who so faithfully performed 
their duties. In fact, the winter's successes and the congeniality of the crew's 
members should be largely attributed to them. If requested of them, they wonld 
very willingly assist the chief of party in computations, reductions, copying notes, 
etc., until midnight, after having spent the entire day in the field. 
Very respectfully, your obedient servant, 

Benno Rohnert, AsHiiani Engineer. 
, Mr. Joseph Ripley, 

Assistant Engineer, 



2, — report op mr. charles y. bixon, assistant engineer. 

United States Engineer Office, 
Sauli Ste. Marie, Mich., July 1, 2895. 

. Sir: I have the honor to submit the following report of the work done by hydro- 
graphic ice survey party No. 3 during the months of January, February, and March, 
1895, while taking soundings to be used in completing charts of St. Marys Blverfbr 
navigation purposes: 

In accordance with your verbal instructions, the entire party left Sault Ste. Marie, 
Mich., on the morning of Monday, January 14, with two loads of camping outfit, for 
Waiska Bay, preparatory to beginning work on areaa A and B of the aSopted ic^ 
survey project, and camp was made on the American shore in the vicinity of Bound 
Island. The two teams were sent back to the Sault, one to remain there aM ^^ 
other to take ice-boring machines and other tools to camp and to remain with the 
party during the season of active operations. This team was furnished byJ*^* 
Burgess, of Sault Ste. Marie. 

This hydrographic party was known as a " three-auger party," and consisted of tw 
chief of party, 3 recorders, 3 leadsmen, 14 laborers, the cook, and the teamster, mw- 
ing in all 23 men. There were 3 sounding crews of 6 men each, consisting of 1 recorder, 
who recorded the soundings and directed the operations of the party while at work. 
and was held responsible for the work done by his party ; 1 leadsman to take the sonnd- 
ings, and four laborers. One of these laborers was designated as machine laborer, 
it Dein^ his duty to keep the ice-boring machine in good working order, to make* 
record in a book for that purpose of the time of beginning and ending of each hflo 
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lonndings, together -with the Dnmber of the IIdo, the average thicknesB of ice, and 
leDgth of time of all delay. The machine laborer was afisisted in boring the holes 
two of the laborers, one being required to turn the crank, one to feed the machinoi 
I the third to murk the place for the next boring ; the fourth laborer was designa- 
as a flagman, and it was his duty to keep flags at the proper stakes to enable the 
1 at the machine to keep on line. The flagman was also required to keep close 
tch of the sounding crew, and, as soon as they were throngn with one line of 
Ddings, to have flags at the stakes on the next line, in order that there might be 
delay. 

a addition to these, there was one water-gauge reader and one extra laborer, whose 
y it was to help the cook and to do general work about camp. The doty of the 
sister was to take the men to and from work, to take their dinners to them when 
essary on account of distance from camp, and to bring provisions, etc., to camp 
en required. The chief of party was constantly engaged in staking out work or 
ng from one sounding crew to another to arrange the work to the best advantage. 
fanner of doing the work. — In general, the azimuths were given from triangulation 
^ions on shore to stakes on lines parallel to the general sailing lines of the chan- 
These lines were usually 1,000 feet either side of the center of the channel and 
D 3,000 fee t apart to shore. The stakes were put in by transit intersection from the 
t^ions on shore and numbered and lettered— the number denoting the cross section 
. tiie letter the line. These stakes were placed 500 feet apart on the lines adjoin- 
the channel, and on the other lines 1,000 feet apart. 

lag poles with flags were tied to each stake on a cross section by the flagman, 
I soundings taken every 50 feet along the line of flags. In order to measure the 
tauce between the soundings, a piece of one-eightn inch wire bell cord 50 feet 
g was attached to each ice-boring machine. The machine being in place for the 
t sounding at one of the stakes, a mark was made in the snow, or on the ice, as 
case may be, at a knot in the cord 50 feet ahead of the machine, being careful to 
p on the line of flags. After the first hole was bored the machine was drawn 
the mark made, the auger carefully centered over the mark, and the operation 
eated. When the sounding party arrived at the first stake ahead, they checked 
their distance. They should come to the stake with an even number of 50 feet, 
; owing to the marking on the snow or ice, and the difficulty of centering over 
mark each time, they were quite frequently 2 or 3 feet from the stake. This was 
light to be quite accurate enough, the distance between stakes usually being 
X) feet. 

*he recorder and leadsman followed the ice-boring machine, the leadsman ascer- 
ling the depth of water by use of the sounding reel. The sounding reel consists 
a wheel 10 feet in circumference, graduated on its perimeter in feet and tenths of 
>ot, a fine wire with a lead attached to the end is wound on this wheel, and a dial 
ilso attached to the wheel. This dial is set to read zero for the mean water sur- 
e when the lead is at the surface of the water. The whole is mounted on sleigh 
mers, and was pushed by the leadsman from one hole to another. The lead being 
rered through the hole, the number of turns of the wheel was counted until the 
d brought up on the bottom. This gave the number of 10 feet, and the amount 
re than a multiple of ten was taken from the perimeter of the wheel in feet and 
ths of a foot. The number of turns was also counted in raising the lead as a 
ick. The recorder also rea<l the soundings as a check on the leadsman. By this 
ans the depth of water was taken from the mean water surface without further 
uction. The correction to get the mean water surface was obtained by the sound- 
; crews at least twice each day, or oftener, if there wns much change in the stage 
water. This correction was applied to the soundings by setting the dial back- 
rd or forward from the zero mark the required distance when the lead was in con- 
t with the surface of the water — the dial was set backward when the surface of 
t water was above and forward when it was below the mean stage. In taking 
h sounding, as soon as the lead touched the surface of the water it was stopped 
an instant to see that the dial was in its proper place, and where snow had 
fted on the ice the dial had to bo moved slightly for nearly every sounding. This 
Peking of the dial was also necessary to see that it had not shifted in position 
ile going from one hole to another. It was found not to be disturbed, however, 
;ept when going over very rough ice. 

The correction to be applied to the soundings was obtained from the water-gauge 
.dings. A stake from 2^ to 3 inches in diameter was driven firmly into the ground 
about 3 feet of water and near a bench mark whose elevation had been pre- 
lusly determined. A nail was driven into this stake and its elevation obtained by 
el readings from the bench mark. This nail was usually placed at the mean water 
rface, if the water was below the mean stage. The distance from this nail to the 
^ter surface gave the correction at once and is called a water-gauge reading. It 
IS the duty of the water-gauge reader to obtain and retord the water-gauge read- 
5 every fifteen minutes durinu: the day, toj^etUev witlv iVi^ d\i^^\\«kVi "axi^ V;st^^vi\. 

ENG 95 260 
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Wnd. It was also his duty to soe that the water-gauge stake was jHroperly covered I id'^^ 
with brush and snow each night to keep ice from forming abont it. Level readiiii^ 1 i^^^^ 
were taken each morning from the bench mark to the nail in the water-gauge stake I iia < 
to make sure that its elevation had not changed. | -^^^ 

Description o/ camp. --In selecting a location for camp, especial attention was p^d 
togettingaplacenear tothe work, well protected from the prevailing cold winds, irith 
good water at hand and in the immediate vicinity of balsam trees and goodwood 1^>^ 
for beating and cookiug purposes. On arriving at the place selected, the snow vr'«s 1^^ 
shoveled away and the cook's tent, three sleeping tents, and stable tent were pot vxp- I '^- ^^ 
The walls of the sleeping tents were put close to tiie ground and covered on the 9M3.tr \\Y 
side with balsam bonghs and snow to keep out the wind. A wall of canvas wasj^^^ \ ^_ 
around the sleeping tents on the inside, and balsam boughs to the depth of \Scp^^ 
placed underneath the bedding, the bedding being furnished by each member of "f ^ 
party for himself. The tents were thus made to be very comfortable even in i 
coldest weather, and they bad the advantage over other means of shelter of bei 
easily handled so that they may be taken down, moved, put up, and everything' 
good shape in one day. On February 4 last, camp was moved a distance of 7 mi 1- 
aud everything in readiness at night, and during the night of February 4, the ih 
mometer registered 32^ below zero, and as no member of the party suffered from i 
cold this should be regarded as a good t«st of this w<ay of living while at this wo 

Area B was first staked out and sounded and additional soundings taken about 1 
dock at Bay Mills. Area B is that part of Waiska Bay to the westward from the tre^^^ 
crossing to Bay Mills from Superior. As there were no azimuths to stakes oompnfl 
for this area, it was staked out with cross sections 500 feet apart at right auglea 
center line of trestle. Three lines of stakes, 50 feet, 1,000 feet, and 4,000 feet ft 
the center line of the trestle, were placed on the even-numberod cross sections 
measurement. Transit pointings were afterwards taken to flags at these stakes fr< 
A K and A L and their coordinates computed. This was done as a check on t 
measurement and to enable the cross sections to be platted more accurately. Tran 
pointings were also taken to flags and their coordinates computed in order to Iocs 
the soundings taken abont the dock at Bay Mills. Additional soundings were a 
taken along the cross sections of area B extended eastward from the trestle, for ^ 
purpose of developing more fully the channel to the Bay Mills Dock, the chai 
through the draw of the trestle, and the bar at the mouth of the Waiska River, 
sounding area B, as the sounding reels were not ready for use, the pole was used i 
the soundings afterwards reduced to the plane of reference. 

While sounding area H simultaneous water-gauge readings were taken near ca 
and near the southern end of the trestle, and a bench mark established. This bei 
mark is the head of a nail driven into the root on the south side of a cedar trc 
inches in diameter. This tree is on the shore of Waiska Bay and about 250 f^ 
westerly fVom the southerly end of the railroad trestle. The elevation of this berv 
mark as determined from simultaneous water-gauge readings is 606.221 feet, t 
being the mean of two days' observations. All elevations are referred to the 
level at New York. 

A line of levels was also run from P. B. M. No. 4, of the levels run from the canaL 
Waiska Bay, to the bench mark at the southern end of the trestle. The elevatioi 
this bench mark as thus found was BOB. 307 feet. 

The bench mark that was used near camp was the hea«l of a nail driven into — ^ 
root of a hemlock tree 10 inches in diameter. This tree is on the shore, about 300 f^^^^ 
easterly from the first point east of A M, and south of Round Island. The elevat » ^^** 
of this bench mark, as determined by simultaneous water-gauge readings with -C^*^*^ 
bench mark at Round Island Light-house, in February^, 1894, is 604.761 feet. 

The elevation of the plane of reference of area B is 601.550 feet. 

Area A was staked out and sounded from January 19 to February 2. In sound » *^l? 
area A the even-numbered cross sections, that is, lines 1,000 feet apart, were Boun*"l^V 
from shore to shore to less than B feet of water, and the other cross sections w^^ * ^ 
sounded to 2,500 feet either side of the center line of channel. Where the deptl»_ ^ 
water was less than 30 feet intermediate lines were sounded for 1,500 feet either »i **^ 
of the center line of channel. Where this was done the lines of soundings bec^*^^ 
250 feet ay>art. Additional soundings were also taken to develop more fully the oi» *"' 
line of the deep hole oft the mission north of Bay Mills, and also to develop asLio^'^ 
which was found near the Middle Ground Shoal. 

In sounding area A ice was encountered which had been Jammed in with a he^'^^X 
sea and was from 6 to 10 feet thick in places. In order to get through this thick i*^*^ 
ico chisels had to be used below the length of the auger, i. e., where the ice was niop^ 
than 3 feet thick. Over a largo part of this area small cakes of ice were jammed »*■ 
edge wise and hindered the men in walking over it and in drawing the machines- 

During the sounding of are:i A water-gaiigo rca<lings were continued near crtJi*!''' 
The elevation of plane of reference for area A is G01.5o0 feet. 
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iry 4 camp was moved fi*oiu Wniska Bay' to near ^ P, about 4 miles west 
. Marie, Mich. 

M staked out and sounded from February 5 to 8. In sounding area E the 
red cross sections were sounded from shore to shore to less than 6 feet of 
t remaining cross sections were sounded from l^OOOfeet south to 4,000 feet 
) center line of channel, and intennediate cross sections were sounded 
) limits where the depth of water was less than 30 feet. Sonndings were 
&loug transit lines running up the Big and Little Carp rivers for about 
3m the month of each stream, and these transit lines located with refer- 
i^nlation stations. 

ginning the sounding of area E, a bench mark was established near camp 
sous water- ^auge readings with the bench mark at Point aux Pins. This 
near camp is the head of a nail driven into the root of an ash tree 7 
imeter. lliis tree is about 25 feet from shore and about 2,000 feet down- 
Solomon's place. The elevation of this bench mark as determined from 
lark at Point aux Pins is 605.152 feet. During the sounding of area £ 
rater- gauge readings were taken at camp. The elevation of the plane of 
r area E is 601.550 feet. 

bS staked out and sounded from February 9 to 15. The azimuths to the 
8 area were computed from A ^ ftud A 7, and in order to put them in by 
section it was necessary to sight across the open water at the head of the 
ring to the extreme cold weather this open water was constantly covered 
og, so that after repeated attempts to put in these stakes it was neces- 
npnto the azimuths, usiug A 3 and A 7 for a part of them and to put in 
neasurenient. This was necessary in order to keep the soundinjr parties 
fter staking out in this manner the stakes were read in by transit point- 
2 and A 7 on the first pleasant day, and their coordinates computed and 
"ee with what they should have been very closely. 

ig area F, all cross sections were sounded from shore to shore to less than 
;er, and where the depth of water was less than 30 feet, intermediate cross 
« sounded from 1,000 feet south to 4,000 feet north of the center line of 
A part of these lines of soundings was cut off by the open water which 
m the Rapids up to Alexander's Mill Dock, covering an area of 0.54 square 
tional soundings were also taken about the docks at Alexander's Mill 
s Mill. While sounding area F, particular care had to be taken as the 
y cracked and liable to break ok and go over tho Rapids, 
ous water-gauge readings were taken at camp and at the head of the 
elevation of the bench mark at camp as thus determined is 604.853 feet, 
le mean of three days' observations. Water-gauge readings were con- 
mp while sounding area F. The elcTation of the plane of reference for 
.550 feet. 

ivy 15 and 16 two sounding crews were engaged in taking the season's 
ndings in the canal prism from 43 W to 110 W. 

iry 16 camp was moved from near ^¥to Little Rapids near bench mark 
lud H were staked out and sounded from P'ebruary 18 to 28. In sounding 
ross sections were sounded from shore to shore to less than 6 feet of 
v^here the depth of water was less than 30 feet, soundings were taken 
lediate cross sections for 1,000 feet either side of the ceutur line of chan- 
onal sonndings were also taken along all docks on both sides of the 
he foot of the rapids considerable difficulty was found in taking the 
wing to the slush ice which had come over the rapids and had been 
imeath the solid ice. In places this ice was found to bo 30 feet thick, 
he depth of water was from 35 to 40 feet. In order to take these sound- 
t sounding pole had to be used after boring through the solid ice to 
le for the lead. In these places the usual time for a sounding was about 

• 

nding from the foot of the rapids to cross section 15, about opposite 
, water-gauge readings were taken at the northeast pier. The elevation 
) of reference for this part of the work is 584.270 feet. On and after 
continuous watcr-gango readings were taken near bench mark A. The 
the plane of reference from cross section 16 to Little Rapids is 583.770 

« staked out and sounded from February 21 to 25. In sounding area H 
itions were sounded from shore to shore to less than G feet of water, 
^ome open water above Island No. 4, and the same difficulty with slush 
»untered as at the foot of the rapids in area G. 

nding area H continuous water-gauge readings were taken at a stake at 
id of the dredge cut through tlie island. The elevation of this water 
bermined from bench mark P. The elevation of the plane of reference 
583.270 feet. 
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On March 1 hydrograpbic party No. 3, together with bydrographic party No. 3, 
Assistant Engineer Benno Rohnert in charge, went to Mud Lake for the purpose of 
continuing the hydrography down the river from Sailors Encampment. The two 
parties, with nine teiims having the camping outfits, left Little Rapids at 4.15 a. m. 
and arrived at Mud Lake at 1 p. m. Camp was formed on St. Josephs Island, near 
Two Tree Island. 

March 2 to 12 staking out and sounding area U and from the 13th to 14th staking 
out and sounding area V. On March 15 camp was moved from near Two Tree Island 
to Pointe aux Frdnes. March 16 to 27, staking out and sounding areas W and X. 

The azimuths from triangulation stations to stakes for areas V, Y, W, and X were 
computed in camp, this work being done and the stakes put in iu advance of the 
sounding parties. In sounding areas U, V, W, and X the even- numbered cross sec- 
tions, i. e., lines 1,000 feet apart, were sounded from shore to shore to less than 6 feet 
of water. The remaining cross sections were sounded to 1,000 feet either aide of the 
center line of channel, and where the depth of water was less than 30 feet interme- 
diate cross sections were sounded within the same limits. In area W additional 
soundings were also taken about the dock at Raber, and to develop more fully a 
sboal which was found. This shoal was about 2,000 feet to tho west of center line 
of channel and 2,000 feet south from Round Island, and is surrounded by water of 
a uniform depth of 22 or 23 feet. It is about 1,000 feet long north and south and 700 
feet wide east and west. The least depth of water found on tins shoal was II feet. 
The elevation of the plane of reference of areas U, V, W, and X is 581.478 fc^t. 

The ice was found to be unsafe beyond area X, and on March 28 at 3 a. m. tho 
bydrographic parties left Pointe aux Frcnes with their camping outfits and arrived 
at Sault JSte. Marie at 1 p. m. 

The total cost of subsistence of bydrographic party No. 3 while in the field was 
$585.61, not including the cook's wages, and $756.78 including the cook*8 wages. 
The total number of meals served during the season was 4,376. Cost per meal, not 
including cook's wages, is 13.4 cents; cost per meal, including the cook^s wages, 17.3 
cents. Average cost of subsistence per man during the season, not including the 
cook's wages, $25.46; average cost of subsistence per man during the season, includ- 
ing the cook's wages, $32.90. The number of days the party was subsisted iu camp 
was sixty- seven. The number of days work was delayed on account of stormy 
weather, three. 

The total cost of hydrography, including 10 per cent of the cost of the outfit, Avas 
$4,501.11. 

Tho following table gives for e.ach area sounded the number of square miles, tlie 
number of soundings, the cost of staking out, the actual work of boring the holes 
and sounding, tho work of moving camp and working about camp on stormy days, 
and tho total cost, together with the average cost per square mile of staking out, 
of the actual work of boring and sounding, aud of the total cost, and the average 
cost per sounding : 



A. 
B. 
E. 
F. 
G. 
H. 
U. 
V. 
W 
X. 



Area. 



Total 



Area. 



Sq. mi. 

15.15 
1.88 
4.80 
3.09 
2.50 
1 

17.84 
2.66 

10.78 
5 



65.30 



Sound- 
ings. 



9, 108 
2,186 
4,064 
4,636 
3,859 
812 
8,110 
2,223 
8,304 
3.239 



46,541 



Cost of 

stak- 
ing out. 



$99.62 
32.37 
36. 07 
64.88 
47.90 
19.16 
G8.44 
19.16 
61.18 
51.60 



Cost of 

actual 

vrork of 

boring 

holes and 

sounding. 



$627.98 
121.15 
208.82 
246.52 
422. 86 
57.60 
4&4.04 
111.97 
335. 74 
193. 58 



Cost of sea.^on'8 estimate in canal 



500.38 1 2,789.76 



Cost of 

moving 

camp, etc. 



$191. 69 
48.02 

108.80 

44.37 

67.18 

9.58 

265.73 
33.59 

151.73 

169. 10 



1,089.79 



Total cost 



Total 
cost. 



$919.29 
201.54 
353. 69 
355.77 
537. 44 
86.34 
798. 21 
164.72 
548.65 
414. 28 



4.379.93 
121.18 



4,501.11 



Average cost per 
square mile. 



Stak- 
ing 
out. 



$6.57 
17.22 

7.52 
17.58 
19.16 
19.16 

3.84 



Boring 
and 

sound 
ing. 



20 
67 



10.32 



$41.45 
I 64.44 
43.50 
66.81 
168.94 
67.60 
2«.0i 
42.09 
31.14 
38.72 



7.66 



42.72 



Total 
coat. 



$60.68 
107.20 
73.69 
96.41 
214.94 
86.34 
44.74 
61.92 
50.90 



82.86 



Cost 

sound- 
ing. 



CenU. 

10.1 

9.2 

8.7 
7.7 
13.9 
10.6 
9l8 
7.4 
fl.6 
12.8 



67.07 



9.4 



From the above table it is seen that tho average cost of staking out the work is 
11.4 per cent of the whole cost; average cost of boring boles and sounding, 63.7 per 
cent of the whole cost, and average cost of moving camp and work about camp 
during stormy weather, 24.9 per cent of the whole cost. The average cost of hydrog- 
raphy per square mile is $67 .CH, auA.X.'bL^ «L\«t«k^^ <i«^\.^«t ws\3l\Avu^,9.4 cents. 
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Tn boring the bt)Ie8 with tho ice iiiachiiies tho avenige time i>cr hole throughout 
the seaiioii from the time of beginning a line until the time of ending the same line 
mras 46.3 seconds, i. e., the average time of drawing the machine 50 feet centering 
over the mark and boring the hole was 46.3 seconds. The average time per hole 
throughout the season, including the time taken to draw the machine from one line of 
holes to another, was 54 seconds. 

Very respectfully, your obedient servant, CuAS. Y. Dixon, 

J 88i8tan t Engineer. 
Mr. Joseph Ripley, 

Asaislant Engineer. 



3.— report of mr. lauchlen p. morrison, inspector. 

United States Engineer Office, 
Sault Sie. Marie, Mich.f July 1, 1895. 

Sir: I have the honor to sabmit the following report of the work done by hydro- 
graphic party No. 1 during the months of January, February, and March, 1895 : 

In compliance with your instructions of January 7, the party left the Sault at 8.30 
a. m. ou January 8 for the camp on Hay Lake, 7^ miles from the city. The camp equi- 
page, consisting of two 14 by 14 foot, one 8 by 10 foot, and one 12 by 14 foot tents, com- 
plete outfit for the cook and mess tent, provisions for one week, feed for the team's 
and all the necessary bedding, was loaided on two sets of lumbermen's sleighs, the 
point selected being reached about 12.30; camp pitched and everything m good 
fibape by 7 p. m. 

Both teams were sent back to the Sault, one to remain there for further orders and 
the other one to return, bringing down the boring machines, sounding reels, and 
other necessary tools, this team remaining with the party during the time it was on 
the ice. The object of the work was to obtain fuller and more accurate hydrographic 
knowledge of the river for the construction of new charts. The party was what 
"was known as a two-auger party, and consisted of a chief of party, 2 recorders, 2 
leadsmen, 1 cook, 1 camp helper, and 10 laborers, or 17 men in all, one being a team- 
ster in charge of the party team. 

The disposition of the men was as follows : Each recorder had immediate charge 
of an auger party, consisting of himself, to record soundings made and to direct the 
operations of the party; one leadsman, to make the soundings ; one machine man, 
having charge of the machine and the tools connected with the above machine; his 
duty also consisted of keening records of the number of holes bored and the time 
occupied in boring them; ne was assisted by two men; one tlagman, w^hose duty it 
was to put up flags at the section stakes and other flags necessary for the machine 
man to keep nis line by. In addition to these, there was a water-^auge man, com- 
mon to both parties. His duty consisted of recording the elevation of the water 
surface every fifteen minutes, and also to seeing that the auger parties got the cor- 
rection to add to the soundings as often as possible. The duty of the teamster with 
team was to carry the men out to work in the morning, in and out at noon if the 
party retnnied to camp for dinner, or to carry out lunch if the party remained on 
the work, and to bring them in at night, move the machines when necessary, and to 
carry the camp equipage from one camp ground to another. The duty of the cook is 
indicated by occupation. The helper aided the cook, kept the camp supplied with 
wood and water, and did other work necessary around the camp. The chief of party 
had general supervision and direction of the work. 

The camp equipage consisted of one 14 b^ 14 foot cook tent (afterwards exchanged 
for a 12 by 14 foot); a No. 9 cook stove, with all the necessary utensils; three pro- 
vision boxes; one folding table and sufficient folding benches to seat the party, and 
a full supply of tin plates, cups, etc., for the table; one 14 by 14 foot sleeping tent 
for the men, equipped with a No. 30 box stove; one 8 by lOVoot tent (afterwards 
exchanged for a 12 by 10 foot) for office tent ana sleeping tent of the chief of party 
and recorders, equipped with one stationery box, one folding table, and a No. 24 box 
stove ; one 12 by 14 foot (afterwards exchanged for a 14 by 14 foot, 12-ounce duck) tent, 
for a stable tent; all tents were supplied with flies, and sufficient canvas was issued 
to g^o all around the inside of each sleeping tent, forming a double wall ; two ice- 
boring machines with augers; two sounding reels, with sufficient wire and leads; 
sight poles, signal flags, shovels ( round and square nosed), axes (ship and round bit), 
and a tool box fitted with all the more common tools. The party had also two BuJOf- 
and Berger transits, chain, steel tape, one Gurley level, and leveling rod. 

The bedding was supplied by the men individually and was somewhat varied, bnt 
the quantity was always considerable. 

In cstabliRhing a camp the cook tent was always of necessity the first placed, then 
tUe sleeping tents, and last the stable tciit. The lirst operation >^'a« 1^ ^b^s^v^X ^ 
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place Biitliciently large t<> erect the cook tent and a lire started there as soon as pos- 
sible; theu the space was enlarged to contain the other teutti, with the exception of 
the stable tent, which was always kept at some little distance from the others and 
handy to the road. After the tents were all erected, one pftrty commenced getting bal- 
sam tops for the beds and a conple of men were detailed to construct a latrine 
sufficiently far away from camp to insure good sanitation. This latrine was an 
essential feature in a camp of over a day's duration. 

After the balsam tops had been laid in to a depth of from 6 to 8 incheS; the bedding 
was laid on top, and the pitching of camp completed. 

The method of sounding an area was as follows : Three or more parallel lines of ^ 
stakes were commuted from suitable triangulatiou stations. The triangulation sta- ^ 
tions were occupied and the stakes put in at the intersection of two computed azi-^^ 
muths, and this method followed until the whole area was staked out. Sometime^^ 
two or three parties would be setting stakes, taking turns for direction from tb^ ^ 
two transit men at the station, and in this manner two or more parallel lines woul^^ 
be run in at the same time. After the area was staked out, or was sufficiently fa ^ 
advanced, one anger party would be started to bore and sound, and on completion 
the transit work the other auger party would be started, soundings being taken i 
often as the importance of the work would warrant, generally 50 bv 500 f<B^^.I^ 
inside the channel line with additional 50 by 250 feet to develop the 3G-foot curw>-^ 
and 50 by 1,000 feet outside of the channel. A water gau^e was always establish ^^ 
before sounding was commenced, as near camp as practicable, and a man detailed, f^ 
read during the time while soundings were being made. 

A party making soundings would proceed as follows: The flagman would be sent 
aheskd to put up tue sight pole and flags at the section to be sounded. When these 
flags were up, the machine man would start his machine at some known line (stalre 
line) and send his man ahead with the wire marked at 50 feet, and while the machine 
man and other laborer were boring the hole at the stake he wonld mark the point 50 
feet from the machine and on line with the flags. The machine man would then more 
up to this mark and the lead man would go on ahead to mark another 50 feet. This 
operation being continued until the line was completed, checking the distance vith 
the stake lines as they were intersected, the recorder, with the leadsman and reel, 
would follow the machine, sounding through the holes made by it and keeping as 
close as possible to stop the machine when far enough inshore, thus saving the aager 
from striking bottom. Striking bottom was one of the great delays in working in 
shoal water, as a very small amount of sand would spoil the cutting edge of auger. 
During the time this line was being bored the flagman had ranged out the next sec- 
tion and the work was continuous from this on until the completion of the area or 
of the portion staked out. 

The machine used for boring the holes was known as an ice anger, and consisted 
of the ice auger (the essential part) and the frame for carrying and working it. The 
anger was a helix made from a three-fourths-inch square bar wound on a l|^-inch man^ 
drel to a2i-inch pitch ; one end was forged into a cutting bit, and to give it clearance, 
made slightly wider both inside and out than the thickness of the steel bar. The 
helical form left an open central space through which the bored ice could come tip. 
The other end was centered over the opening, turned, and a tliread cnt on it and 
fltted with a Jam nut. The frame for carrying the auger consisted of a rectangular 
frame well braced and mounted on a pair of 3-inch runners 6 feet long. The device 
for working tlie anger consisted of a channeled drop bar 4 feet long, one end cut to 
receive the threaded end of the auger, which was screwed into the bar and held 
there by the jam nut; the other end was fitted with a swivel; this drop bar worked 
through a pinion of a 3^ to 1 cut beveled gear. The frame was surmounted b.Ta 
tripoa rigged with a small single whip. The tripod was sufficiently high to raise 
the auger clear off the ice when not boring a hole. One end of the single whip car- 
ried a hook, fastening into the swivel on the drop bar, and the other was made fast 
into a U clutch when the auger was not in use. The auger was turned by one man, 
and the machine man raised and lowered it by means of the whip. The machine 
was fitted with a length of wire bell cord, accurately marked at 50 feet. This cord 
was also used to aid in drawing the machine, it being moved by all three men 
together. . 

The Ripley-Haskell reel was the machine used to make the soundings. The reel 
was a device specially constructed for the hydrographic survey of 8t. Marys River, 
and it was found to be so convenient and accurate that the amount of work it viH 
do in future is likely to be considerable. As the methods used heretofore were slow 
'and not very accurate for soundings over 30 feet, it necessitated sonie better scheme 
for so genera] a work as the hydrographic resurvey of St. Marys River. 

The reel consists of a wheel with the circumference accurately adjusted to 10 feet, 

an indicator for recording the number of turns made by the wheel, and a pointer 

for correcting the inequalities of the ice surface, and also to permit the correction 

for nrater surface to be added a\iloTii\kUc^W>j , «b ftwne and sleigh to carry and operate 



APPENDIX E E E — ^NORTHERN AND NORTHWESTERN LAKES. 4247 

tbo wheel, liT-pouudleatl, aud Hiit)iciuut wire to reach the bottom in theducpost water 
expected to be met with ou the river. 

The periphery of the wheel was covered with sheet brass, over which the wire was 
wouod; the wheel ha<l rims of zinc extending above the brass, making a chauuol for 
the wire to run in; the outside of this rim was e^raduated to register feet and tenths; 
the remainder of the machine was of wood, with the exception of the axle. The hub 
carried a feather working into a cog wheel in the indicator and by this means every 
tarn of the wheel was recorded by it. The indicator gave the even tens, and the 
pointer gave the odd feet and tenths, and a combination of the two gave the cor- 
rected sounding. The lead was the ordinary 7-pound sounding lead, and the wire 
used for sounding was plow steel, about 20 gauge, and capable of standing a strain 
of 400 x>ounds. 

The work of the party consisted of taking hydrographic soundings and also the 
channel soundings for the season's estimate. The number of soundings taken by the 
party was 71,064, and of this number 39,813 soundings were for estimate work, and 
the remainder, 30,151, were hydrographic soundings. The amount of area covered by 
these soundings is 30.10 miles, or an average ot 10,220 soundings per square mile. 
The average cost per square mile was $59.05, and the average cost per sounding 5.9 
cento. The total cost of making the soundings was $1,777.48. 

The greatest number of soundings taken in one day was 1,229, on February 26, 
18^, area T, Little Mud Lake. This was done by the anger party under the charge 
of recorder J. B. Sawyer. The soundings were taken every 50 by 500 feet and the 
area covered was 1.1 miles, at a cost of $25; the sounding at this rate would be about 
2 cents per sounding. The average thickness of ice over this area was 24 inches and 
the lines ran from shore to shore. 

The total number of days the party was in the field was 80, and the number of 
working days 69. 

DETAILED DESCIUPTION OK AREAS. 

Area I. — This area was sounded from the east line of the dredged channel. Section 
IV, Division B, eastward to the east shore line. The soundings were 50 feet apart, 
and the section lines 500 feet apart ; the portion from the cast channel line to the west 
shore was included in the estimate and channel soundings. The total area in I is 
3.20 miles, and the number of hydrographic soundings taken 1,835. The work on 
this area was done from the camp at the upper end of area J. 

Area J. — The method pursued in soundiug this area was the same as on area I; 
soundings 50 by 500 feet from shore to shot-e, but additional lines were run along 
longitudinal sections, to develop the 30-foot curve, these longitudinal lines being 
selected to cover the portion of the work needed. The West Neebish was not devel- 
oped with the same minuteness. The soundings were 50 by 1,000 feel, with soundings 
made along the stake lines for additional development of the deep-water area. A 
line of soundings was run up the Charlotte River. Total area in J, 15.40 miles; num- 
ber of soundings taken, 16,149. Camp was made twice for the completion of this 
area; once at the upper end, and the work completed down to 44, then camp was 
moved to the head of the Neebish Islaud at section 82, and the work completed 
down to 104. Open water was encountered nt this point and the area was completed 
with the exception of five lines from the lower end. 

Area K, — The npper portion of this area along the dike. Middle Neebish, was unsafe 
and was left; the lower portion from 130 down toO was sounded 50 by 250 feet, as 
the river is narrow here aud special development was needed. Total area, 0.62 mile; 
number of soundings, 1,010. Some very thick ice was encountered at the npper end 
of the area, 5^ to 8 feet. This was caused by the ice breaking away in the open 
water area above and drifting under the ice below and freezing there. Considerable 
difficulty was also caused by the number of stones found in the ice ; these, from their 
appearance, came from'the dike. The ice in grinding along it had picked them up; 
the auger striking these stones delayed the party and did much damage to the cut- 
ting edge of the boring piece. 

Area T. — This area was sounded 50 by 250 feet, the intermediate lines being carried 
all the way to shore. The area in T (Little Mud Lake) is 3.60 square miles, and the 
number of soundings taken was 4,986. 

Area U. — The importance of this area warranted special development, and especially 
of the eastern portion from the east channel liue of the American channel. Shoal 27, 
the channel work covering the remainder of the river at this point pretty thoroughly. 
The dock at Ross Landing and at the Eucampment Mill was also very thoroughly 
developed. The area of this section is only 0.3 of a mile, and the number of hydro- 
graphic soundings taken was 3,151. 

Area W, — The soundings on this area were taken every 50 feet on lines 1,000 feet 
apart. The portion assigned to party No. 1 was back of Lime Island, and in area 
amounted to 3.80 square miles, ^nd the number of soundings was 1,248. 
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Area X, — The niethcKl pursued ou area X was tlie same ns on W, but the work inras 
more Bcattered. The area completed liy party No. 1 was 3.20 miles, with 1,777 
BouudiugR. 8ome contour work was done ou area X by iiarty No. 1. 

METHOD OF RUNNING A CAMP, HYDROGRAPHIC PARTY NO. 1. 

ProTislons were obtained every week from the Sanlt either by the party team 
being sent after them, or by a special team being seat down with them, when the 
distance became so great that the party team would be absent more than one day. 
The breakfast call was generally 5.45 a. m. unless the distance to the work was 
great, or the camp bad to be moved, when it would be somewhat earlier, depending 
on the object. By this means the party was generally ready to start at 6.30 and 
arrive at the work in good time. When the distance to work was over 3^ to 4 miles, 
it was more economical to move camp, but in some instances this was not the case. 
The lower end of area J, West Neebish, was a case of this kind. The whole area to 
be doue was not over a day's work, so it was done from the camp Mosqnito Bay, area 
U. An early start from camp, and lunch carried with the party, the work was com- 
pleted in one day, whereas if camp had been moved it would have consumed two 
days, one to move camp, and the greater part of the next to do the work, and left a> 
longer move to the next camp, at Pointe aux Prunes. Dinner or lunch was generally 
served at 12 m. ; when the parties were working over a mile from camp it wa» 
found advisable to send lunch out on the ice, and to have dinner at night when th<k 
party returned to camp. Supper was generally served about 6 p. m., and light in. 
the men's quarters out by 9 p. m , though there was no regulation to that effect. 
Lights in the office tents 'were generally going for an hour longer, looking over tho 
work of the day and planning work for tne next day. 

The camps were comfortable even in the coldest weather. The furniture was simple ; 
only what was essential was carried. Nearly all the dishes and utensils were of tin, 
making transportation easier and lesseuiug the work of packing. Por the keeping 
of vegetables and all nerishable goods a small cellar was dug in the cook tent and 
covered over, and as the fire was kept going almost continuously in the cook tent 
very little trouble was experienced from frost. The meats were generally kept 
outside, hoisted np in a convenient tree. The food supplied was of good quality. 
The number of meals served during the time in the field was 3,600, at a cost of $513.73, 
making the cost per meal 14.24 cents. At this rate each man received 211.76 meals, 
and the cost of maintenance per capita for the winter, $30.22. Including the wages 
of the cook, the total cost would be $681.73, and this would make the cost per meal 
18.936 cents, or 56.8 cents per ration. The teamster vras boarded and lodged by the 
Government and shelter was furnished for the team, these conditions omy holding 
good while the team was in camp. At all other times the teamster supplied both 
himself and the team. The feed and bedding for the team and means of transportii- 
tion were furnished by the owner of the team w^ithout additional cost to the Gov- 
ernment. The sleigh was also supplied with a sufficient number of goatskin robes 
aud straw for the bottom of the sleigh box. The teamster, like all the other men in 
camp, furnished his own bedding. Two boxes were required by the terms of the 
contract, one rough box for the transportation of the camp equipage and one box 
with sufficient seats for the party in going to and from work. Board aud lodging 
was furnished to no member of the party except during the time in camp. 

The winter was favorable for the work, though the snow during the latter part of 
JanuaiT and the fore part of Pebruar^ was deep and very soft, adding considerably 
to the difficulty of transportation aud impeding the movements of the machines and 
the parties on the ice. Some very severe weather was encountered in the month of 
Pebruary, commencing on the 4th and lasting until the evening of the 10th, the tem- 
perature ranging from 20 to 38^ below zero and blowing heavily all the time Some 
severe frostbites were reported by members of the party. During part of the time 
it was impossible to pursue the work in the field, considerabte difficulty being expe- 
rienced during this time in the working of the instruments, and the metallic portions 
of the machines became very delicate on account of the extreme cold. This was 
especially true of the wire used for sounding. 

This party was somewhat more expensive proportionately than the three-anger 
parties. As the cook received nearly the same wages ($5 less), this makes the meals 
somewhat higher, and a water gauge man was also needed at the same wages as in 
a three-auger party. In some ways, doing the work the party did, both channel 
work and hydrography, there were some advantages gained. As some of the stakes 
were common to both works, and camp had to be moved less often, while at other 
times the hydrography had to be laid over nntil the completion of the channel 
soundings. 

Camp was made in five difilerent locations during the winter; twice for the work 
on Hay Lake, one camp for the work on Little Mud Lake, one ut Mosquito Bay for 
the encampment work aud the upper cud of area U, and the last camp at Pointe aax 
Frenea for the hydrography ot* atevtaW otYvCVS.. 
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A small log house was found on the upper end of Neebish Island, where camp was 
made. This was used for the cook's teut, and was of some aid in establishiDg camp, 
but was found to be very cold, much colder than the tents were at the same time 
and place; the wood in this camp ground was also very poor. At Poiute aux Prunes 
the party was altogether camped in the houses of the old settlement. ^ There the 
weather was somewhat warmer and no special inconvenience was experienced from 
the cold. 

Considerable credit is due to the two recorders of the party, J. H. Sawyer and 
Henry Ohlschlager. They used, their best endeavors to push the work along and 
displayed good judgment in handling the men intrusted to their charge, and a great 
deal of the progress of the winter's work is due to this factor; and the whole party 
is deserving of praise for their ready obedience to orders, the willing way they exe- 
cuted the work required of them, and the contented way they took the discomforts 
and hard knocks of the winter. 

Table of areas and soundings. 



Area. I ^/ff"' Sonudinga 



1 3.20 

J 15.40 

K 9.62 

L 3.60 

U ' 0.30 

W 3.80 

X 3.20 

Total . . . . ' 30. 50 



1.835 
16.149 
1,003 
4,988 
3,151 
1 248 
1.777 



30,151 



A verage 

sountUiiga 

per HQuare 

mile. 



HeinArks. 



1.040 

1.617 

1.380 

10, 503 

328 

55j 



Thia area partly covered by estimate soumlings. 
50U-foot lines from shore to shore. 

Do. 

Do. 
Sounding^ 50 by 10 on east of American cbannel. 
Soundings 1, 000 by 50. 
Some contour work done on IkiH area. 



1,022 



A'ery respectfully, your obedient servant, 

Lauchlen p. Mokrisox, Inspector, 
Mr. Joseph Riplky, 

Assistant Engineer, 
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reexamination of st. lawrence river. 

report op capt. smith s. leach, corps of engineers. 

United States Engineer Office, 

Burlington, R., July i, 1895. 
General: I have the honor to transmit herewith my annual report 
on the reexamination of the St. Lawrence Eiver, under allotments of 
$3,500 and $250 from the appropriation for survey of the J^ortheru and 
Northwestern Lakes, in act approved August 18, 1894. 
Very respectfully, your obedient servant. 

Smith S. Leach, 
Captain^ Coiys of Engineers, 
Brig. Gen. Wm. P. Oraighill, 

Chief of Engineers^ U. S, A. 



SURVEY OF THE NORTHERN AND NORTHWESTERN LAKES. 

[Allotment for roexamlnation of St Lawrence Kiver.] 

Between Lake Ontario and Morristown, N. Y., a distance of 40 
miles, including the whole of the stretch popularly kuown^AtVkfc^^Tc^wvr 
sand Islands," the bed of the St. Lawrence isimo^XVj oi \w^ vol «sX»l^'w^^ 
by reason of a highly inclined stratification \» oil ^^U^m^^ \\?t^^8oN5» 
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couforniation. Small shoals, with sides nearly vertical, may project 
many feet above the characteristic depth and yet lie wholly between 
two casts of the lead as ordinarily taken in hydrographic surveys. For 
snch a stream the usnal method of leadline hydrography, no matter 
how carefnlly used, is inherently defective. Several shoals not dis- 
closed by the original survey had been touched by vessels and reported, 
and it was determined to examine that part of the channel used by 
deep-draft vessels under such conditions as to leave no possibility of 
dangerous points of rock remaining undiscovered. 

It was decided to employ the method of continuous sweeping, for 
many years in use in verifying the removal of rock to specified planes, 
but never before adapted to use on such a large scale and at reasoDable 
cost. An allotment of $4,275 from the appropriation of same title in 
the previous year's bill was expended in constructing the apparatas, in 
discovering by tedious and somewhat costly experience the best man- 
ner of operating it, and in going over 9J miles of the river. 

From the appropriation for this fiscal year allotments of f 3,500 and 
$250 were made for continuing the work. The best working season 
having passed when funds became available in the fall of 1894, it was 
decid^ to postpone the beginniug of operations until the spring of 
1895, and then begin above Alexandria Bay and complete a stretch of 
narrow river before the advent of pleasure crafts, which are so numer- 
ous as to greatly impede the work. The party was organized in the 
latter part of April, and after overhauling and repairing the apparatus 
reachcKl the point of beginning on May 3. From that date until the 
close of the fiscal year work was prosecuted during all suitable weather, 
and the actual field work was completed, leaving only three or four 
days' work of dismantling and storing the apparatus to be done in the 
new fiscal year. But for time lost in the last week by accidents to the 
machinery of the steamer employed the operations would have been 
wholly confined to the fiscal year 1895. 

But seven new shoals were found, and none of them dangerous, in the 
assumed channel limits over the entire distance traversed this year. 
This fact, together with the evident change in the character of the bed 
in approaching the lake, and the fact that sailing vessels with deep 
centerboards have traversed the upper part in every direction for years, 
convinced me that no obstructions exist above Blanket Island. Thi.s 
view was concurred in by the division engineer, who visited the local- 
ity and inspected the work, and the point named was therefore selected 
as the upper terminus. It is 4 miles above Clayton and 10 miles from 
the lake. 

A brief and general description of the apparatus and method was 
given in the last annual report. The novel character and many inter- 
esting features of the undertaking will, it is thought, warrant the prep- 
aration of a full and detailed report, with drawings. Such a report 
can not be completed in time to be incorporated herein, but will be 
forwarded later for such disposition as the Department may see fit to 
make of it. 

Money statement 

September 1, 1894, amount allotted $3,500.00 

July 3, 1895, amount allotted 250.00 

3, 750. 00 
Juno 30, 1895, amount expended during fiscal year 2, 160. 06 

July 1, 18^, balance unexpended 1, 589. 94 

July 1, 1895, outstanding liabilities (estimated) 1, 517. 57 

July 1, 1895, balance available TL.^ 
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ANNUAL WATER LEVELS OF THE NORTHERN AND NORTHWESTERN 

LAKES. 

Tridaily observations were made at Charlotte and at Oswego, N. Y., 
on Lake Ontario, from July 1, 1894, to June 30, 1895; at Erie Harbor, 
Pennsylvania, Ashtabula and Cleveland, Ohio, and Monroe, Mich., on 
Lake Erie; at Milwaukee, Wis., on Lake Michigan, and at Escanaba, 
Mich., on Green Bay, from July 1 to December 30, 1894, and from April 
1 to June 30, 1895. 

Daily observations were made at Sand Beach, Mich., on Lake Huron, 
and at Sault Ste. Marie and Marquette, Mich., on Lake Superior, from 
July 1, 1894, to June 30, 1895. 

The accompanying table is a continuation of that published in the 
Annual Report of the Chief of Engineers for 1894, Part VI, page 3430: 

Monthly mean of water JmeJsfor the several stations below the planes of reference adopted 

in 1676, 



SUtiou. 



Charlotte 

Osweco 

AsbUbala 

Cleveland 

Honroe 

Milwaukee 

Escanaba 

Sand Beach 

Marquette 

Sault Ste. Marie. 




18M. 



Sept. 


Feet 


3.68 


3.50 


2.90 


2.87 


2.92 


2.67 


3.814 


3.87 


3.84 


2.30 


2.301 



Oct. 



Feet. 

3.98 

3.84 

3.00 

3.08 

3.24 

3.15 

4.022 

4.16 

4.08 

2.28 

2.259 



Nov. Dec. 



Feet. 

4.25 

4.17 

3.15 

3.15 

3.48 

3.51 

4.289 

4.60 

4.27 

2.33 

2. 358 



Feet. 

4.58 

4.52 

3.33 

3.36 

3.55 

3.50 

4.642 

4.70 

4.67 

2.52 

2.659 



1895. 



Jan. 



Feb. 



Feet. 
4.57 
4.61 
3.41 
3.58 
3.88 
3.78 
4.821 



4.82 
2.81 
2.959 



Feet. 
4.70 
4.67 
3.82 
3.96 
4.11 
3.87 
4.929 



4.94 
8.04 
3.005 



Mar. 



Feet. 
4.72 
4.77 
3.79 
3.98 
4.10 
3.76 
4.950 



4.93 
8.21 
3.296 



Apr. May. [June. 



Feet. 

4.38 

4.23 

3.83 

3.73 

3.85 

3.43 

4.765 

4.97 

4.83 

3.31 

3.317 



Feet. 

4.16 

4.10 

3.55 

3.49 

3.63 

3.30 

4.508 

4.78 

4.66 

2.04 

2.915 



Feet. 

4.34 

4.22 

3.49 

3.57 

3.54 

3.12 

4.553 

4.59 

4.59 

2.62 

2.527 
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explorations and surveys in the department of the missouri. 

annual report of maj. william l. marshall, corpjs of engi- 
neers, for the fiscal year ending june so, 1895. 

Engineer Office, 
Headquarters Department of the Missouri, 

OhieagOj IlLy June 30j 1895, 

Sir: I have the honor to submit the following report as engineer 
officer of this department for the year ending June 30, 1895: 

No field work has been done during the year. 

The office force has consisted of one clerk, Frederick A. Petersen, who 
has acted as draftsman also. 

The office work has consisted in the preparation of maps and draw- 
ings, tracings, reproductions, etc., for the use of the department com- 
mander and the other officers connected with these headquarters. 

Made 2 tracings of " Plan and profile of a target range for Fort Brady, 
Mich.," First Lieut. B. M. Purssell, Nineteenth Infantry; 2 tracings of 
"U. S. lands proposed to be reserved for a target range for troops at 
Fort Brady, Mich.,'^ near Rexford Station, on the Duluth, South Shore 
and Atlantic Railroad, 27 miles west of Sault Ste. Marie; 1 sketch 
of Sergeant O'Rourke's (Company G, Fifteenth Infantry) score in Army 
competition, 1893; 1 blue print of map of Fort Sill Military Reserva- 
tion, Okla., Lieutenant Bailey, 1882; 1 tracing of a humorous sketch of 
the diflFerent arms of the Army. 

Issued 8 copies of General Land Office maps to officers. 

Made 1 drawing and 1 tracing of " Front view of 1,800 yards target 
on the Illinois National Guard range at Camp Logan, 111., showing 89 
shots fired October 27, 1894, with the Krag- Jorgensen rifle f 1 tracing of 
**Mapof the military reservation of Fort Wayne, Mich.," Second Lieut. 
T. O. Murphy, Nineteenth Infantry, January, 1895; 1 tracing of Fort 
Sheridan Military Reservation showing proposed telephone lines; 1 
tracing of the " Reservation of the U. S. Military Prison, Fort Leaven- 
worth, Kans.;" 1 tracing of part of the "Map of the military reserva- 
tion. Fort Leavenworth," Lieutenant Ruffner, 1874, and 1 blue print of 
same; 1 tracing of " Jefferson Barracks Military Reservation with con- 
tours," by Lieut. H. L. Ripley, Third Cavalry, April, 1895. 

Issued 8 copies of map of Indian Territory, Lieutenant Ruffner, 1875 
and 1881; 12 blue prints of map of Jefferson Barracks Military Reser- 
vation with contours, Lieut. H. L. Ripley, Third Cavalry^ A^^\l^\&^^. 
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Mounted 6 maps for officers at headquarters. 

Reduced to a small scale (for the use of Major-General Buger) the 
plans of the military reservations in the department. 

Enlarged, from the General Land Office maps of Oklahoma and Indian 
Territories, the country lying between 97^ and lOQo longitude, and 
between 34^ and 36^ 30' north latitude, 9 sheets, with a view of having 
the sheets filled out and completed by officers detailed from Forts Reno 
and Sill. 

In accordance with an order from Headquarters of the Army, April, 
1894, contour maps of Forts Sill, Supply, and Wayne have been fur- 
nished the Quartermaster-General's Office, while those of Forts Leaven- 
worth and Mackinac have not been furnished through this office. 

RECAPITULATION. 

Prepared 19 original drawings, 11 tracings, and 13 blue prints, 
mounted G maps and issued 16 maps. 

Very respectfully, your obedient servant, 

W. L. Marshall, 
Major J Corps of Engineers^ U, 8, A,j 
Engineer Officer^ DeparUnent of the Missouri 

Brig. Gen. Wm. P. Graighill, 

Chief of Engineers^ U, 8. A. 
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explorations and surveys in the department of CALIFORNIA. 

annual report of lieut. john l, sehon, twentieth infantry, 
a, d. c, for the fiscal year ending june 30, 1895. 

Engineer Office, 
Headquarters Department of California, 

San FraneiscOj Cahy July 20^ 1895. 

Sir : I have the honor to submit the following report for the fiscal 
year ending June 30, 1895, of the official transactions of this office: 

personnel. 

First Lieut. John L. Sehou, Twentieth Infantry, aid-de-campt in 
compliance with General Orders, No. 19, headquarters Department of 
the Columbia, September 14, 1894, assumed charge of the office on 
September 15, 1894, relieving Maj. TuUy McCrea, Fifth Artillery. 

Mr. Charles A. Homan, assistant to the engineer officer, has continned 
on duty in the office throughout the year, rendering very efficient and 
valuable service. 

FIELD work 

Levels to determine the difference between sea level and the datum 
plane of the Vancouver Barracks, Wash., contour map. 

Survey of the Vancouver Barracks target range. 

Survey of the southwest corner of the V^ancouver Barracks reserva- 
tion, to determine the location of the city wharf with reference to the 
respective riparian rights ot* the United States Government and the 
owuera of the wharf. 
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Sarvey of certain Hues on the Boise Barracks (Idaho) Military Baser- 
^vatioD, to establish the corrected boundaries of the same, and since 
s^nnounced in General Orders, No. 8, headquarters Department of the 
CZ/oIombia, June 3, 1895. 

OFFICE WOEK. 

Collecting and compiling geographical information for the improve- 
:Eiient of the military maps of the department from recent Land Office 
surveys, official railway guides, and from the reconnaissance maps and 
itineraries referred to this office by the adjutant-general of the depart- 
snent 

Making contour maps and tracings of Forts Walla Walla, Townsend, 
sind Sx>okane, Wash., from data furnished by maps prepared by officers 
mt the posts named. 

Making copy of the map and report of Capt. A. G. Forse (then first 
lientenant, First Cavalry) of an examination for a wagon road from 
IMoant Idaho to Little Salmon Meiidows, Idaho. 

Tracing of reconnaissance map of the region between the Mullan and 
Lolo trails, Idaho, by First Lieut. James A. Leyden, Fourth Infantry. 

Making contour map and tracing of Fort Sherman, Idaho. 

Large tracing of Puget Sound and adjacent waters, showing the 
military reservations and locations of the fortification sites selected by 
the Board of United States Engineers. 

Tracing showing location of the military reservations at the Narrows 
of Puget Sound, transferred to the Secretary of the Interior Novem- 
ber 14, 1894. 

Tracing of contour map of Magnolia Bluff near Seattle, Wash., from 
survey made by the engineer of the Thirteenth light-house district 

Photographic negative of Seattle, sheet of the United States Geo- 
logical Survey, and several silver prints made of the same. 

Making eight large tnicings (40 chains to 1 inch) of the military 
reservations on Washington and Puget sounds, with township and sec- 
tion lines. 

Making skeleton map of the Department of the Columbia, showing 
Indian reservations with legends of Executive orders, acts of Congress, 
treaties, areas, etc. 

Collection of information relative to the settlement of Indians upon 
public lands. 

Making map and tracing of the Boise Barracks Military Reservation, 
with new boundaries as declared by General Orders, No. 8, headquar- 
ters Department of the Columbia, June 3, 1895. 

Compiling 31 township plats at office of surveyor-general of Idaho. 

Drawing map and tracing of part of military reservation of Fort 
Canby, Wash., showing buildings, roads, and the location of the reser- 
vation for the United States life-saving station, as announced by Gen- 
eral Orders, No. 5, headquarters Department of the Columbia, April 
11, 1895. Two copies of this map were furnished the adjutant- general. 
Department of the Columbia, to be sent to the Judge- Advocate-General 
of the Army and the Secretary of the Treasury. 

Map of the Nez Perce Indian Reservation (4 miles to 1 inch) has been 
commenced and is now nearing completion. 

Large map of CoRur d'Alene, Idaho, mining region (1 mile to 1 inch) 
has been prepared, showing exact location of all mines and concentra- 
tors in that section of the State. 

Thirteen department nia])s have been issued, 60 solar prir ts of differ- 
ent maps madC; and 102 maps nunvnted o\\ \\\\\^\\w« 
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Some iniseellaneous work has been done iu addition to the foregoing, 
and namerous verbal reports to the department commander and adjn- 
tantgeneral of the department made at various times. 

No funds have been available for the use of the ofiSce daring the year, 
the necessary materials having been furnished by the Quartermaster's 
Department, and the adjutant-general of the department sapplying 
some requisite articles of office equipment. 

Very respectfully, your obedient servant, 

John L. Sehon, 
First TAetitj Twentieth Infantry ^ A. Z>. C, 

Acting Engineer Officer, 
Brig. Gen. Wm. P. Craighill, 

Chief of Engineers^ U, S. A, 



F F F 3. 

explorations and surveys in the department of california. 

annual report of lieut. j, f. reynolds landis, first ca valry, 
j. d. c, for the fiscal year ending june 30, 2895, 

Engineer Office, 
Headquarters Department op California, 

San Francisco, CaLy July 3, 1895, 

Sir: I have the honor to submit herewitli the following report of 
operations for the fiscal year ending June 30, 1805: 

Since rendering the last report Lieut. Charles G. Lyman, Second Cav- 
alry, A. D. C, was relieved from duty as acting engineer officer by 
Lieut. Col. John L liodgers, Second Artillery, under paragraph 1, 
Special Orders, No. 141, dated headquarters Department of Califor- 
nia, November 16, 1894; in paragraph 1, General Orders, No. 15, dated 
headquarters Department of California, June 4, 1895, Colonel Bodgers 
was relieved, and by paragraph 3 of the same order I was announced 
as acting engineer officer and have since x)erformed the duties of the 
office. 

C. Winstanley, clerk, has been continuously on duty in the office as 
topographer and draftsman. 

The office work has involved the preparation of original drawings, 
tracing and blue printing ma])S, etc., for use at these headquarters and 
at the posts in the department; the mounting and distribution of maps, 
and the care, repair, and preservation of instruments in store. 

Instruments have been furnished to the difterent posts for field work 
in collecting topographical notes. 

No field work has been entered into during the year. 
Very respectfully, 

J. F. Reynolds Landis, 
First Lieut., First Cavalry, A. Z>. C, 

Acting Engineer Officer. 

Brig. Gen. Wm. P. Craighill, 

Chief of Engineers, U. 8. A. 
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AFFECTING 



THE CORPS OF ENGINEERS, UNITED STATES ARMY. 



FitTY-THiKD CoN(iRKss, TfiiKU Skssiox, 18U4-95. 



PUBLIC ACTS. 

8. — An Act To amend the Act entitled "An Act to authorize Dec-ember 24, 

the construction of a bridge acroMs the Mississippi River above New ^^^- 

Orleans/' approved January twenty -six, eighteen hundred and ninety- 
three. 

Be it enacted by the Senate and Home of Representatives 
of the United States of America in Congress assemhledy That . j^'^'^jgr^fisll**'^! 
the Act entitled "An Act to authorize the construction of River at New &?- 
a bridge across the Mississippi Kiver above New Orleans," ^®^?Ji®^^p^2j; 
approved January twenty-six, eighteen hundred and ninety- 
three, be, and the same is hereby, amended so as to extend 
the time for the commencement of the construction of said 
bridge to three years and its completion to six years from the 
approval of this Act. 

Approved, December 24, 1894. 



11. — An Act To amend section eijzht of the Act entitled "An December 26, 

Act to authorize the construction of a bridge across the Contentuea ^^^- 

Creek, at Grifton, Lenoir County, North Carolina, and to establish it 
aA a post road," approved August twenty-third, eighteen hundred and 
ninety-four. 

Be it enacted by the Senate and House of Representatives 
of the United States of America in Congress assembled^ That Time for bri«ig. 
section eight of the Act entitled ''An* Act to authorize theu^ek?N!*c!°at 
construction of a bridge across the Contentnea Creek at^"*^" extend- 
Griftpn, Lenoir County, North Carolina, and to establish it 
as a post road," approved August twenty-third, eighteen 
hundred and ninety-four, be, and the same is hereby, lawB, 2*1 »e»s. 
amended so as to extend the time for the completion of said ^ ^""* ' ''•*^- 
bridge to six months from tlie approval of this Act. 

Api)roved, December 20, 1894, 
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January 7, 1895. CHAP. 19.— An Act Supplementary to an Act entitled "An Act 

establish in); a court of appeals for the' District of Columbia, and for 

other purposea," approved February ninth, eighteen hundred and 
ninety-three. 

Be it enacted by the Senate and House of Representativei 
DiBtrict of Co- of the United States of America in Congress assembled, That 
^Tot^mac flats '*<>^^iDS coiitaiuecl in the Act approved February nintli, 
suit to be tried in eighteen hundred and ninety-three, entitled "An Act to 
ju^l^me court, ^|jj^|jiig|j ^ court of appeals for the District of Colambia, 
voL27,p.434. ajj^ for othcF purposes," shall be construed to affect in any 
manner the power and jurisdiction conferred upon the 
supreme court of the District of Columbia by the Act 
voL24,p.335. approvcd August fifth, eighteen hundred and eighty six, 
entitled ** An Act to provide for protecting the interests of 
the United Stales in the Potomac River fiats in the Dis- 
trict of Columbia;" and that the suit instituted by the 
Attorney-General in said last-mentioned court, in accord- 
ance with the terms of said last- mentioned Act, shall pro- 
ceed to a final hearing in said supreme court and iii the 
Supreme Court of the United States in the same manner 
as if said Act establishing a court of appeals for said District 
had not been passed. 

Approved, January 7, 1895. 



Januarys, 1895. CHAP. 21. — An Act To amend an Act entitled '*An Act to authorize 

the construction of a bridge across the Missouri River at some point 

within one mile below and ouo mile above the present limits of the 
city of .Jefferson, Missouri/' approved May twenty-eighth, eighteen 
hundred and ninety-four. 

Be it enacted oy the Senate and Rouse of Representatives 
BridgeacTOBB of the United States of America in Congress assembled^ That 
jefferaon city^! scctioii three of the Act aforesaid be amended by adding 
Mo- the following after the word " prescribed" in the last line of 

ProvUot. said section, to wit: Provided^ That said bridge may be a 
Pivot draw, pivot drawbridge ; and if the same shall be constructed as a 
63d c^n ^^ *8i*" P^^^* drawbridge it shall have one draw span affording two 
°^'' ^' ■ clear openings of not less than two hundred feet each, which 
draw span shall be maintained over the main channel of 
the river at an accessible and* navigable point and with a 
fixed span or spans each not less than three hundred feet 
in length in the clear; and the head- room under eacli span 
shall not be less than ten feet above the standard high- 
water grade line, and the piers of said bridge shall be par- 
allel with and the bridge itself at right angles to the current 
Opening draw, of the ri vcr : Provid^dj also, That said draw shall be oi^ened 
promptly by said company, upon reasonable signal, for the 
passage of boats and rafts : Provided, further, That the said 
Aidstonaviga J^ffcrson City Bridge "and Transit Company shall, at its 
tion. own exi>ensc, build and maintain, under the direction and 

supervision of the Secretary of War, such wings, dams, and 
booms, or other work necessary to maintain the channel 
within the draw span of sfiid bridge, and shall, at their own 
expense, maintain a depth of water through said draw span 
not less tliau l\\v\t wow Ki.^v6»Uu^.j as shown by the report of 
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the War Department, at tbe i)oiiit where said bridge may 
be located; and if said Jefferson City Bridge and Transit 
Company shall fail to maintain such channel aforesaid, 
then the Secretary of War may cause said channel to be 
opened an^ maintained at proper depth for navigation 
through said span, at the expense of the owners of said 
bridge. 

Approved, January 8, 1895. 



^ 33. — An Act To amend the Act entitled ''An act anthoriz- January 19,1895. 
in^ the Teza^'kana and Fort Smith Railway Company to bridge Little ~' 
River in tbe State of Arkansas/' approved April twenty-first, eighteen 
hundred and ninety-four. 

Be it enacted by the Senate and Home of Representatives 
of the United States of America in Congress assembled ^ That BndgeacroBs 
the Act entitled <'An Act authorizing the Texarkana and ^^^^ ^^""^^^ 
Fort Smith Railway Company to bridge Little Kiver in the ^^^^ ^^ ■^■•' 
State of Arkansas," approved April twenty-first, eighteen **"«•• p- 
hundred and ninety-four, be, and the same is hereby, 
amended as follows: 

"That if the said bridge shall be made with unbroken Height re- 
and continuous spans, there shall be at least one span of a'^"*^®**- 
height of not less than forty feet above low water, as under- 
stood at the i>oint of location, measured to the lowest part 
of the superstructure of said bridge; and said span shall 
have an opening of two hundred and fifty feet from center 
of pier to center of pier." 

Sec. 2. That the time for the commencement of the con- ^^^*J** Z***" ^l^' 
Btruction of said bridge is hereby extended to within one tended. "^ *** 
year and its comi>letion to within three years from thej-gj^^^^^dsew., 
approval of this Act. 

Approved, January 19, 1895. 



\ 43. — An Act Makin^r appropriations to supply urgent defi- Janaar>' 25. 18 95. 
ciencies in the appropriations for the liscal year ending June thirtieth, ~~ 

tsighteen hundred and ninety-five, and for other purposes. 

Be it enacted by the Senate and Honse of Representatives iTreent defl- 
oftJi^ United States of America in Congress assembled^ ThatJ^^j^J^JjJ^ ^pp"*- 
the following sums be, and the same are hereby, ai>propri- 
ated, out of any money in the Treasury not otherwise 
appropriated, to supply deficiencies in the appropriations 
for the fiscal year eighteen hundred and ninety-five, and 
for other objects hereinafter stated, namely : 



WAR DEPARTMENT. ^J"^ ^p*^ 

For improving harbor at Galveston, Texas: For contin- ^^l^^v^^^^^^' 
uing improvement, under existing contrjicts, two hundred '"'' 
thousand dollars. 

• •»*••• 

. Approved, Jammry 2*% ISO,*!. 
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January 25^895. CHAP. 46.— All Act Autliorizing the Little Rock and Pacific t^^nj 

~ ^vay Company y its successors and assigns, to construct and ina*i_ f^- 

bridges across the Fourche La Fevre and Petit Jean rivers, in Arka^e^^ 

Be it enacted by the Senate and House of Representa^^ {^^ 
Little Rickand 0/ f fee United States of America in Congress assetnbled, Viyii^^ 
Com pa D>^ may the Little Rock and Pacific Railway Company, a eorpors^t/o/i 
iy*^f?^vf e"a*nd created under the laws of Arkansas, authorized to constxrizci 
Petit Jean rivers, a line of railway from the city of Little Kock west^rarrf 
^^^- through the State of Arkansas to the line of the Indian Ter- 

ritory, its successors and assigns, be, and is hereby, aatlior- 
ized to construct and maintain bridges across the Fourche 
Le Fevre and Petit Jean rivers, in Arkansas, at such \mut8 
as may hereafter be selected by said railway company for 
Railway, crossiug Said rivcrs on its line of railway; that said bridges 
briSgea."^^ ^^^ shall be constructed for the passage of railway traiDS, and 

at the option of said railway company may be used for 

the passage of wagons and vehicles of all kinds, and forthe 

Ton. transit of passengers, charging and receiving such toll as 

may be fixed by said railway company and approved by the 

Secretary of War. 

Lawful stmc Sec. 2. That Said bridges shall be lawftil structures, snb- 

TOoteB*"** P**"^ject to the limitations of this Act, and shall be recognized 

and known as post routes, upon which no higher charge 
shall be made for the transmission over the same of the 
mails, the troops, and munitions of war of the United States 
than the rate per mile paid for the transportation over the 
railway or public highways leading to said bridges, and 
they shall enjoy the rights and privileges of other post 
roads in the United States; and the equal privileges in the 
Postal tele usc of Said bddges shall be granted to all telegraph com 
^™P^ panics, and the United States shall have the right of way 

across said bridges and their approaches for postal tele 
Proviso. graph purposes: Provided^ That all railroad companies 
conmaiii'es "^^**^^ dcsiriug the usc of Said bridges shall have and be entitled 
to equal rights and privileges relative to the passage of 
trains over said bridges and over the approaches thereto, 
upon payment of reasonable compensation for such nse; 
and in case of any disagreement regarding the compensa- 
tion to be paid or the conditions to be observed, all matters 
at issue shall be decided by the Secretary of War upon 
proper hearing. 
Secretary of Sec. 3. That tlic bridges authorized to be constructed 
^a^ii/et"^'^'^*''''' under this Act shall be built and located under and subject 
to such regulations for the security of navigation of said 
rivers as the Secretary of War shall prescribe, and to 
secure that object the said railway company shall submit 
to the Secretary of War for his examination and approval 
a design and drawing of each of said bridges, with map of 
the location thereof, and shall furnish such other informa- 
tion as may be required for the full and satisfactory under- 
standing of the subject; that neither of said bridges shall 
be built until the plan and location thereof shall be approved 
Changes. |)y the Secretary of War; that should any change be made 
in the plans of said bridges, or either of them, during the 
progress of construction, such change shall be subject U) 
the approval ot tVift ^^e-v^t^TY of War, and said structure 
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or structureA shall be changed at the cost aud expeuse of 
the owners thereof from time to time as the Secretary may 
direct so as to preserve the free aud couvenieut navigation 
of said rivers: Provided, That if either of said bridges is ProvUo. 
constructed as a drawbridge, the draw thereof shall be Draw. 
opened promptly upon reasonable signal for the passage of 
boats, aud whatever kind of bridges shall be constructed 
the said company shall maintain thereon, from sunset to 
suniise, such lights or other signals as the Light-House Lig))U.etc. 
Board may prescribe. 

Sec. 4. That this Act shall be null and void if a<;tual^^^j^^uinie^n^ce. 
construction of the bridges herein authorized be not com- pieuon "* 
menced within one year and completed within three years 
of the date hereof. 

Sec. 5. That the right to alter, amend, or repeal this Act Amendmeut, 
is hereby expressly reserved. *'**' 

Approved, January 25, 1895. 



54. — An Act To antliorize the Laporte, Honston and North- February 1,181>5. 

ern Railroad Company to constract and maintain a bridge across ' 

Qalveatou Bay, Bun'alo Bayou, aud Clear Creek, in the State of Texas. 

Be it enacted by the Senate and Hou^e of Representatives 
of the United States of America in Congress a^senihled^ That Laporte^Hons. 
the Lai)orte, Houston and Northern Railroad Company, iuih?!i?'* co*™ 
incorporated by the State of Texas and now existing under ^^y may brwge 
the laws of said State, is hereby authorized to construct, BJcwJ^^Ba/ou; 
operate, and maintain, a bridge across Galveston Bay at'jjjjc*®*''^*'* 
or near Virginia Point, and across Clear Greek at a point 
between the bridge of the Galveston, Houston and Hen- 
derson Kailroad and the mouth of the said creek at Clear 
Lake, and across Buffalo Bayou at any point from Clinton 
to the city of Houston, subject to the laws of the State of 
Texas, and ux)on the following terms, limitations, and con- 
ditions: 

First. That the precise location of said bridges shall be Location. 
subject to the approval of the Secretary of War. 

Second. Said company may locate, construct, and main- k a 1 1 w a y 
tain over .such bridges aud approaches thereto railroad ''***^' * 
tracks for the use of railroads: Provided^ That any railroad ^*^«'»«o. 
on either side of said bridges shall be permitted to connect I's© i»y other 
its tracks with the said bridge approaches, and shall "^"'^*' 
have equal rights of transit for its rolling stock, cars, pas- 
sengers, and freight upon equal and equitable terms, and 
if a dispute as to the equality or equity of the terms shall 
arise it shall be submitted to and decided by the Secretary 
of War. 

Third. That any bridge built under the authority of this span«.etc. ^ 
Act shall be constructed with such span and at such eleva- 
tion as the Secretary of War shall approve and require. 

Fourth. That the said company, availing itself of the secretary of 
privUege of this Act, shall file with the Secretary of War^^J.^^^?^™'** 
an acceptance of its terms, and within six months after the 
passage hereof shall submit to him drawings^ showing 
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X)laiis and 8i)eeifieations ami designated location, and s 

Completion, within two years of the passage of this Act complete ^ 
bridges, and unless said bridges shall be constructed wi 
said time this Act shall be null and void as to any b 
not so constructed. 

Dpening draw. Fifth. That if any bridge herein authorized shall be 
as a drawbridge, said draw shall be opened i>romptly, 
reasonable signal, for the passage of vessels and o 
water craft; and whatever kind of bridges areeonstru 

Lighu. etc. the said companyshall maintain thereon, at itsown exi 
from sunset to sunrise, such lights and other signals ai 
Light- House Board may prescribe. 

Aineiidmont. Sbc. 2. That the right to alter, amend, or repeal this. ^^^ 
^^^' is hereby expressly reserved. 

Approved, February 1, 1895. 




Februarys. 1895. CHAP. 62. — Au Act Antliorizing the £1 Reno Bridge Compnnr to 

: — ! Construct a bridge across tbe South Canadian River, between Blajue 

County, Oklahoma, and the Wichita Indian Reservation. 

Be it enacted by the Senate and House of Representatives 
EiReoo Bridge o/ the United States of America in Congress assembled^ That 

b?rd*/e"s^outJ the El Reno Bridge Company, a corporation duly organized 

Canadian River, and existiug Under thc laws of the Territory of Oklaboina, 

and its successors or assigns, be, and are hereby, authorized 
to construct and maintain a bridge and approaches thereto 
Location. across the South Canadian River, between a point iii Blaine 
County and the Wichita and Caddo Indian Reservation, in 
the Territory of Oklahoma, on section twenty-eight, town- 
ship thirteen north, of range eleven west; said bridge shall 
be constructed to provide for the passage of wagons and 
vehicles of all kinds, for the transit of animals, foot pas- 
sengers, and all kinds of commerce, travel, and communi- 
cations, and said corporation may charge and receive sncb 
toHh. reasonable tolls therefor as may be permitted by the laws 

of the Territory of Oklahoma. 
Lawful stnic- Sec. 2. That the bridge constructed under this Act shall 

rou'J. •*"*•»'*** ^ be a lawful structure and shall be recognized as a post route, 

upon which no charge shall be made for the transmission 

over the sameof the mails, troops, and munitionsof warof the 

United States ; and equal privileges in the use of said bridge 

Po8tai tele shall bc granted to all telegraph companies; and the United 

grap» States shall have the right of way across said bridge and 

Proviso: approaches for postal telegraph purposes : Protnded^ That 

before the construction of any bridge herein authorized is 

w^rto^apjrovl^^"^*"®'^^^ *^® Said compauy shall submit to the Secretary 

plan, etc. of War, for his examination and approval, a design and 

drawing of such bridge and a map of the location, giving 
sufficient information to enable the Secretary of War to 
fully and satisfactorily understand the subject, and unless 
the i)lan and location of such bridge are approved by the 

li^^ "^^^^ «*• Secretary of War the structure shall not be built : Provided 

also^ That any bridge constnicted under authority of this 
Act shall at all times be so kept and managed as to offer 
reasonable and pto^et va^^w^ ^«t l\\<i \\«iasage of vessels and 
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other water craft througli or under said structure; aud for 
the safety of vessels passiug at night there shall be dis- 
played on said bridge, from sunset to sunrise^ such lights Lights, etc. 
or other signals as umy be prescribed by the Light-House 
Board. 

Sec. 3. That this Act shall be null and void if actual con- commence- 
struction of the bridge herein authorized be not commenced pietion*"^ ^^^ 
within one year and completed within three years from the 
approval of this Act. 

Sec. 4. That Congress shall have power at any time to Amendmeut, 
alter, amend, or repeal this Act, or any part thereof, if in ****'• 
its judgment the public interests so require. 

Approved, February 8, 1895. 



CHAP. 80.— An Act To establish a national mUitary park at February u,i895. 
Gettysburg, Pennsylvania. 

Be it enacted by the Senate and House of Representatives 
of the United States of America in Congress assembled^ That Gettysburg 
the Secretary of War is hereby authorized to receive from ^**' "'^" 
the Gettysburg Battlefield Memorial Association, a cor- 
l)oration chartered by the State of Pennsylvania, a deed of Acceptance of 
conveyance to the United States of all the lands belonging a^ew Memorial 
to said association, embracing about eight hundred acres, ^"•o«****^°- 
more or less, and being a considerable part of the battlefield 
of Gettysburg, together with all rights of way over avenues 
through said lands acquired by said association, aud all 
iiuprovements made by it in and upon the same. 

• •••••• 

Sec. 8. That the Secretary of War is hereby authorized ^ Bron«> tablet 
and directed to cause to be made a suitable bronze tablet, oorn^aSdlreaB, 
Containing on it the address delivered by Abraham Lin- ®*^ 
CoJn, President of the United States, at Gettysburg on the 
xiineteenth day of November, eighteen hundred and sixty- 
three, on the occasion of the dedication of the national 
Cemetery at that ])lace, and such tablet, having on it besides 
tbe address a medallion likeness of President Lincoln, shall Medallion. 
l>e erected on the most suitable site within the limits of said 
park, which said address was in the following words, to wit: 

**Four score and seven years ago our fathers brought inacripuon. 
forth on this continent a new nation, conceived in liberty 
£^nd dedicated to the proposition that all men are created 
^qiial. 

*'Now we are engaged in a great civil war, testing 
whether that nation, or any nation so conceived and so 
dedicated, can long endure. We are met on a great battle- 
field of that war. We have come to dedicate a portion of 
that field as a final resting place for those who here gave 
their lives that that nation might live. It is altogether 
fitting and proper that we should do this. 
I " But, in a larger sense, wo can not dedicate, we can not 
consecrate, we can not hallow this ground. The brave 
]iieii, living and dead, who struggled here, have coii- 
sei^rated it far above our poor power to add ot d^\\^v\. 
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The world will little note, nor long remember, what we 
say here; but it can never forget what they did here. 
It is for us, the living, rather to be dedicated here to 
the unfinished work which they who fought here have 
thus far so nobly advanced. It is rather for us to be 
here dedicated to the great task remaining before us; that 
from these honored dead we take increased devotion to 
that cause for which they gave the last full measure of 
devotion ; that we here highly resolve that these dead shall 
not have died in vain; that this nation, under God, shall 
have a new birth of freedom, and that government of the 
people, by the people, for the people, shall not x)erish from 
the earth." 
Appropriation And the sum of five thousand dollars, or so much thereof 

for tablet nua mo , •i-r 'xj ^j. 

daiiiou. as may be necessary, is hereby appropnated, out of any 

money in the Treasury not otherwise appropriated, to pay 
the cost of said tablet and medallion and pedestal. 

• ••«•• • 

Approved, February 11, 1895. 



February 12, 1895. CHAP. 83. — All Act Making appropriations for the support of the 

_ Army for the fiscal year ending June thirtieth, eighteen buudred and 

ninety-six, and for other pnrposes. 

Array •ppro- Be it enacted by the Senate and House of Representatives 
priatons. of the United States of America in Congress assembled^ That 

the following sums be, and tliey are hereby, appropriated, 
out of any money in the Treasury not otherwise appro- 
priated, for the support of the Army for the year ending 
June thirtieth, eighteen hundred and ninety-six: 

• ••»•• • 

MISCELLANEOITS. 



Pwhiic ^w\i«i' For additional pay to officer in charge of public buikl- 
ii-setc. .^^^g ^^^ grounds in Washington, District of Columbia, one 

thousand dollars. 



Engineer De- ENGINEER DEPARTMENT. 

partnieut. 

Incidental ex- Engineer depot at Willets Point, New York : Incidental 
penaeH. expouses of the depot, including fuel, lights, chemicals, 

stationery, hardware; extra-duty pay to soldiers necessarily 
employed for periods not less than ten days as artificers 
on work in addition to and not strictly in liue of their mili- 
tary duties, such as carpenters, blacksmiths, draftamcD, 
printers, lithographers, photographers, engine drivers, 
teamsters, wheelwrights, masons, machinists, painters, 
overseers, laborers; repairs of and for materials to repair 
public buildings, machinery, and unforeseen expenses, tour 
thousand dollars. 

Materiau. For the purchasc of materials for the instruction of 

engineer troops at Willets Point in their special duties 
as sappers awA \\\\\\et^^ io\ \^\\^ «.ud submarine mines, 
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and pontoniers, torpedo drill, and signaling, five hundred 
dollars. 

For purchase and repair of instruments to be issued to iMtrumenu. 
officers of the Corps of Engineers, and to officers detailed 
and on duty as acting engineer officers for use on public 
works and surveys, two thousand dollars. 

• ••«••• 

Approved, February 12, 1895. 



. 98.— An Act To bridge tho Newark Bay. February 18, 1895. 

Be it enacted by the Senate and House of Representatives 
of the United States of America in Congress a^sembledj That Newark Bay, 
the boards of chosen freeholders of the counties of Hudson ^BByonne an«i 
and Union, in the State of New Jersey, or the legally con- JJJ^J®^'' ™*>' 
stituted authorities of the city of Bayonne and the city of " ^*' 
Elizabeth, as may be determined by the authorities of the 
State of New Jersey, shall be, and they are hereby, author- 
ized to locate, build, maintain, equip, and operate a bridge 
across Newark Bay, in the State of New Jersey, between 
the city of Elizabeth, in the county of Union, and the city Location. 
of Bayonne, in the county of Hudson, at -a }K)int not less 
than five hundred feet above the present bridge structure 
known as the Central Railroad bridge: Provided^ That the ^rovitot. 
bridge herein authorized shall be built as a drawbridge, d™^- 
with a draw giving a clear width of opening of not less 
than one hundred feet and said bridge shall be located 
and built in such manner and under such regulations for 
the security of navigation as the Secretary of War may secretary of 
prescribe; and to secure that object the parties proposing war to approve 
to build said bridge shall submit to the Secretary of War, p^*""' ^^^' 
for bis examination and approval, a design and drawing of 
the bridge and a map of the location, and until the said 
plan and location of the bridge are approved by the (Secre- 
tary of War the bridge shall not be commenced or built; 
and should any change be made in the plansof said bridge 
during the progress of its construction, such changes shall 
be subject to the approval of the Secretary of War and the 
said bridge shall be held to be a public highway forever: 
Provided also^T\mt the drawof said bridge shall bepromptly 
opened, upon reasonable signal, for the passage of vessels openiug draw. 
and boats; and the owners of said bridge shall maintain 
thereon, from sunset to sunrise, such lights and other sig- Ligbt8,etc. 
nals a« the Light- House Board shall prescribe. 

Sec. 2. That this Act shall be null and void if aetual commenco 

. .. !• It 1 * 1 1 • i\*i\ X. ment and com- 

construction ot the bridge herein authorized be not com pietiou. 
inenced within one year and completed within three years 
from the approval of this Act. 

Sec. 3. That the right to alter, amend, or repeal this Aet^^^n^en^™®"^. 
ia hereby expressly reserved. 

Approved, February 18, 1895. 
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February 25, CHAP. 129. — An Act To authorize the coustrtiction of a bridge 
^^^- across the Missouri River in the county of Dakota, in the State of 

Nebraska, and in the city of Sioux City, in the county of Woodbury, 
in the State -of Iowa. 

Be it enacted by the Senate and ffouse of Rq^resentatim 
i,^®t* p**^*5*'^/^*^ United States of America in Congress assembled, That 
BridffeComUnythe lowa and Nebraska Pontoon Bridge Company, a cor- 
"oSm R*?ver P^^a^^^^" Organized under the laws of the State of Iowa,it8 
»iouxCity!iowa. successors and assignR, be, and they are hereby, aathorized 
63dCong^p*^* ^ construct a wagon bridge across the Missouri River be- 
tween the State of Nebraska and the State of Iowa, withia 
the county of Dakota, in the State of Nebraska, and the 
city of Sioux City, in the county of Woodbury, in the State 
of Iowa, and to buihl, erect, and lay on and over said bridge 
ways for wagons, vehicles of all kinds, and for the trausit 
of animals ; to provide ways for foot passengers, and to lay 
on and over said bridge tracks, upon which may be operated 
street railways; and to maintain and operate said bridge 
for the purposes aforesaid, and for all other uses and pur- 
poses incident to the use of a wagon bridge not specially 
euiiinerated; and to charge, collect, and receive reasonable 
Toiift. etc. compensation and tolls for the transit over said bridge of 
all wagons, carriages, vehicles of all kinds, persons, footpas* 
seiigers and animals, street railways, and for all other uses 
ProvitoM. of said bridge not specially enumerated: Provided, That 
Rules, etc. tlic Secretary of War may at any time prescribe such rules, 
regulations, and rates of toll for transit and transportation 
over said bridge as may be deemed proper and reasonable: 
Fae by Btrcet Provided also, That all street railway companies desiring 
raiiwnyB. ^^iq use of Said bridge shall have and be entitled to eqni 

rights and privileges relative to the passage of cars over 
the same and over the approaches thereto, upon payment 
of reasonable compensation for such use, and in case of any 
disagreement between the parties regarding the compensa- 
tion to be paid or the conditions to be observed, the matters 
at issue shall be decided by the Secretary of War upon 
proper hearing. 
Draw. Sec. 2. That said bridge shall be constructed as a pivot 

drawbridge, with two or more draws, as the Secretiiry of 
War may prescribe, which said draws shall span the main 
channels of the river and shall not be less than two hun- 
dred feet in the clear on each side of the central or pivot 
Spans piers of the draws; and all other spans over the river shall 

not be less than two hundred and fifty feet in the clear, 
measured at low water; and said spans shall not be less 
than ten feet above high- water mark, measuring to the low- 
est part of the superstructure of the bridge; and the piers 
of said bridge shall be parallel with the current of the river 
at high water. 
^Secretary of Sec, 3. That uo bridge shall be erected or maintained 
pUns.ete.'*^"*^** under the authority of this Act which shall at anytime 

substantially and materially obstruct the free navigation 
of said river; and that no bridge shall be commenced or 
built under this Act until the location thereof and the plans 
and specifications for its construction shall have been sub- 
mitted to aud awTov^d\i^^ \X\^^^^ix^tMY of War; and any 
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change in the plans qf sach construction or any alteration changen. 
in the bridge after its construction shall* be subject to the 
like approval; and that the Secretary of War is hereby 
authorized, whenever in his opinion the said bridge shall 
substantially obstruct the free navigation of said river, to 
cause such change or alteration of said bridge to be made 
as will obviate such obstruction; and all such alterations '"^ 
shall be made at the expense of the owner or owners of 
said bridge or the person operating or controlling same; 
and the said bridge shall be constructed with such aids to AidstonariKa- 
the passage of said bridge in the form of booms, dikes, ^^^^' 
piers, or other suitable and proper protections for confining 
the fiow of water to a permanent and easily navigated 
channel for the guiding of rafts, steamboats, and other 
water craft safely through the draw as the Secretary of 
War shall prescribe and order to be constructed and main- 
tained, at the expense of the company owning said bridge; 
and the said bridge shall be at all times so kept and man- 
aged as to offer reasonable and proper means for the 
passing of vessels through said structure; that said draw 
shall be opened promptly to its full width upon reasonable opening d»w. 
signal, without unnecessary delay, for the passage of 
vessels, steamboats, and other water craft requiring the 
opening of said draw for their safe passage; and the owqers 
of said bridge shall maintain, at their own expense, from 
the hours of sunset to sunrise, such lights or other signals Lighta, etc. 
on said bridge as shall be prescribed by the Light- House 
Board. 

Sec. 4. That said corporation, or its successors, may, in Protective 
conformity with plans approved by the Secretary of War, ^***^'"- 
construct and maintain defensive and corrective works in 
or along said river, above or below said bridge, for the 
protection of the same and the approaches thereto, or for 
the improvement, correction, or control of the channel of 
said river. 

Sec. 5. That any bridge built under this Act and accord- Lawful atnic. 
ing to its limitations shall be a lawful structure, and shall route.*" ^^^ 
be recognized and known as a post route, upon which no 
higher charge shall be made for the transportation over 
the same of the mails, the troops, and munitions of war 
of the United States than the rate per mile paid for their 
transportation over the public highways leading to such 
bridge. The United States shall also have the right to 
construct, without charge therefor, telegraph and telephone 
lines across and upon said bridge. 

Sec. 6. That Oongress may at any time alter, amend, or Amendment. 
repeal this Act. *'**'• 

Sec. 7. This Act shall take effect in one year after its commence, 
approval, and shall be null and void if actual construction "lotion."* ^^ 
of the bridge be not commenced within one year and com- 
pleted within three years from the date it takes effect. 

Approved, February 25, 1895. 
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Febraary 26.18 95. CHAP. 135.— An Act To authorize the* construction of r bridge 

across the Yellowstone River, in the county of Dawson, St&te of 
Montana. 

Be it enacted by the Senate and House of Representatives 
DawBODCoontv of the United States of America in Congress assembled. That 
"t^tone *River ^^^ couuty of Dawsoii, in the State of Montana, is hereby 
Giendive, Mont! authorized and empowered to erect, establish, and main- 
tain, or authorize tlie erection, establishment, and mainte- 
nance of a wagon bridge across the Yellowstone Eiver at 
a point suitable to the interests of navigation, from a point 
on the easterly bank of said river in the town of Glendive, 
in said county, so as to connect Avith the opposite shore of 
said river; that said bridge shall not interfere with the 
free navigation of said river beyond what is necessary in 
order to carry into eftect the rights and privileges hereby 
granted. 

Drawbridge. Sec. 2. That the bridge under this Act shall be con- 
structed as a pivot drawbridge, with the draw over the 
main channel of the river at an accessible and navigable 
point, and with a span of not less than one hundred feet in 
length in the clear on each side of the central or pivot pier 
of the draw, measured at right angles to the axis of the 

provuo. channel: Provided, That the said draw shall be opened 

Opening draw. prQujp^]y qj^ reasonable signal for the passage of boats, 
vessels, and other water craft whose construction shall be 
such as not to admit of their passage under said bridge. 

Lawful striic- Sec. 3. That any bridge constructed under this Act and 
route. *°* ^"*' according to its i)rovisions and conditions shall be a lawful 

structure, over which may be transmitted the mails, troops, 
and munitions of war of the United States free of charge; 
and the United States shall have the right of way for postal- 
telegraph purposes across said bridge. 

w^to*a*'^rove ®^^' ^* ^^^^ ^^® structurc licreiu authorized shall be 
plans, itc*^^™^*^ built and located under and subject to such regulations for 

the security of the navigation of said river as the Secretary 
of War shall prescribe, and to secure that object the corpo- 
ration named shall submit to the Secretary of War, for his 
examination and approval, a design and drawing of the 
bridge and a map of the location giving, for the space of 
one mile above and one mile below the proposed location, 
the topography of the banks of the river, the shore lines 
at high and low Avater, the direction and strength of the 
current, and the soundings, accurately showing the bed 
of the stream, and shall furnish such other information as 
shall be required for a full and satisfactory understanding 
of the subject; and until the said plans and location of the 
bridge are decided by the Secretary of War to be such as 
will not materially affect the interest of navigation the 
bridge shall not be commenced or built; and should any 
change be made in the plan of said bridge during the 
Changes. progi'css of coustructiou such change shall be subject to 
the approval of the Secretary of War; and in case the 
approach and passage of the drawspan openings be found 
at any time dangerous or difficult of access by the river 
traffic, the persons owning 6aid bridge shall construct, at 
their own expew^e, ^wc\i v?c>y^^ q€ channel regulation and 
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such aids to navigation as the Secretary of War shall order, 
to render the approach and passage reasonably safe iand 
easy; and the said structure shall at all times be so kept 
and managed as to ofier reasonable and proper means for 
tbe passage of vessels through or under said structure ; and 
for the safety of vessels passing at night there shall be dis- 
played on said bridge, from the hours of sunset to sunrise, 
such lights as may be prescribed by the Light-Honse Board ; ^^s^^* «tc. 
and the said structure shall be changed or removed, at 
the cost and expense of the owners thereof, from time to 
time, as Congress may direct, so as to preserve the free and 
convenient navigation of said river; and the authority to 
erect and continue said bridge shall be subject to revoca- Revocation, 
tion and modification by law when the public good shall,®**' 
in the judgment of Congress, so require, without any 
expense or charge to the United States. 

Sec. 5. That the right to alter, amend, or repeal this Act Amendment, 
is hereby expressly reserved. ^^' 

Sec. 6. That this Act shall be null and void if actual commencement 
construction of the bridge herein authorized be not com- *" *^"^ * °"' 
menced within one year and completed within three years 
from the date hereof. 

Approved, February 26, 1895. 



149.— An Act To amend an Act entitled "An Act to author- March i, 18»5. 
ize the Biloxi and Back Bay Bridee Company to construct and main- 
tain a bridge over that portion of the bay of Biloxi, in the State of 
MiesiBsippi, known as Back Bay/' 

Be it enacted by the Seriate and House of Representatives 
of the United States of America in Congress assembled, That fo?"*brlV*°1f* 
the Act entitled ^^An Act to authorize the Biloxi and Back Backi^y.Biioxl! 
Bay Bridge Company to construct and maintain a bridge ^lJJ;^^^ 2d seas, 
over that portion of the bay of Biloxi, in the State of Mis- 53dCong.,p.57i.' 
sissippi^ known as Back Bay," approved August twenty- 
seventh, eighteen hundred and ninety-four, be, and the same 
is hereby, amended as follows: In section six, line two, 
strike out " one year" and insert instead thereof the words 
" two years." 

Approved, March 1, 1895. 



^ 160. — An Act To authorize the Pittsburg and Mansfield March 2. 1895. 
Railroad Company to construct and maintain a bridge across the ' 
Monongahela Kiver. 

Be it enacted by the Senate and House of Representatives 
of the United States of America %n Congress assembled^ That PittBbnrg ami 
the Pittsburg and Mansfield Railroad Company, a corpo- roltd"* cim^ily 
ration existing under the laws of the State of Pennsylvania, ™*y ^J"/'^riJJ.'*' 
is hereby authorized to construct, maintain, and operate a pm«burg. Pa!^' 
railroad bridge across the Monongahela River between a LocaUoo. 
point at or near the junction of Ferry and Water streets, 
in the city of Pittsburg, and a point on the opposite side at 
or near the line of Carson street, south side, in the city of 
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Pittsbarg, State of PeimBylvauia; and Siiid bridge, when 

built iu accordance with the requirement-s of this Act, shall 

bri?'!r^*^' ^'^ ' ^® * legal structure, and may be used for railroad and high- 

" ^** way purposes. 

Higbbndge. Sec. 2. That any bridge built under the provisions of 
this Act shall not be iu any case of less elevation than 
eighty feet from the level of the water at pool full in said 
river to the bottom chord of said bridge, nor shall the main 
span be of less than seven hundred and fifty feet in length 
in the clear, and the piers of the bridge shall be parallel 
with the current of the river, and the main span shall be 
over the main channel of the river at ordinary water. 

Secretary of Sec. 3. That to sccurc a Compliance with the conditions 
pian8,*et«.^'*"*^^o^ this Act the company, previous to commencing the con- 
struction of the bridge, shall submit to the Secretary of War 
a plan of the bridge and the location of its piers, with a 
detailed map of the river at the proposed site of the bridge 
and for a distance of three-fourths of a mile above and 
below the site, exhibiting the depths and currents at all 
points of the same and the location of any other bridge or 
bridges, together with all other information touching said 
bridge and river as may be deemed requisite by the Secre- 
tary of War to determine whether the said bridge when 
built will conform to the provisions of this Act and cause no 
serious obstruction to the navigation of the river or injuri- 
ously affect the flow of water. 

Notiajation of Sec. 4. That the Secretary of War is hereby authorized 
approv , etc. ^^^ directed, upon receiving said plan and map, and upon 

being satisfied that a bridge built on such plan and at said 
locality will conform to the provisionsof this Act and canse 
no serious obstruction to the n avigation of the river or injuri- 
ously affect the flow of water, to notify the said company 
that he approves the same, and upon receiving such notifi- 
cation the said company may proceed to the erection of said 
bridge, conforming strictly to the proposed plan and location. 
But until the Secretary of War shall approve the play and 
location of the said bridge, and notify the said company of 
the same in writing, the bridge shall not be built or com- 

Changes. mcnccd; and should any change be made in the plan of the 
bridge during the progress of the work thereon such change 
shall be subject likewise to the approval of the Secretary 
of War. 

Use by pawen- Sec. 5. That Said bridge shall be constructed to provide 
gers wagons, etc. ^.^^ ^^^^ passagc of railroad trains and, at the option of the 

corporation by which it may be built, may be used for the 
passage of wagons and vehicles of all kinds for the transit 
of animals, and for foot passengers, for such reasonable 

Ton. rates of toll as may be approved from time to time by the 

Secretary of War. 

u«e by other Sec. 6. That all railroad companies desiring the use of 
companies. ^^^ bridge constructed under this Act shall have and be 

entitled to equal rights and privileges relative to the pas- 
sage of railway trains or cars over the same, and over the 

compenwation. approaches thereto, upon payment of reasonable compen- 
sation for such use; and in case the owner or owners of said 
bridge and the sfeveval railroad companies, or any one of 
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them, desiring such use shall fail to agree upou the sam or 
»ains to be paid and upon the rules and conditions to which 
each shall contbrin in using said bridge, all matters at issue 
between them shall be decided by the Secretary of War 
upon a hearing of the allegations and proofs of the parties. 

Sec. 7. That ssiid bridge herein authorized to be con- ^,^ ^ navi 
structed shall be so kept and managed at all times as to gation. 
ifibrd proper means and ways for the passage of vessels, 
barges, or rafts, both by day and by night; and there shall 
l)e displayed on said bridge by the owners thereof, from 
muset to sunrise, such lights or other signals as the Light- Lights, eto. 
Bouse Board may prescribe; and such changes shall be 
nade from time to time in the structure of said bridge as 
the Secretary of War may direct, at the expense of the 
)aid company, in order the more effectually to preserve the 
^ree navigation of said river. 

Sec. 8. That this Act shall be null and void unless the commence- 
3onstruction of said bridge shall be commenced within onep,ltion?'*^ *'**™' 
irear and completed within three years from the passage of 
bhis Act. 

Sec. 9. That Congress shall have power at any time to Amendment, 
alter, amend, or repeal this Act. *^ 

Approved, March 2, 1895. 



CELAP. 162. — An Act Making appropriations for fortifications and March 2. 1885. 
>tlier works of defense, for the armament thereof, for the procurement 
»f heavy ordnance for trial and service, and for other purposes. 

Be it enacted by the Senate and Rouse of Representatives 
/the United States of America in Congress assembled^ That Fortifications 
he snms of money herein provided for be, and the game^PP"*^'**'***'*'' 
ire hereby appropriated out of any moneys in the Treasury 
lot otherwise appropriated, to be available until expended, 
lamely: 

Gun and mobtab battebies : For construction of gun ^1^\J^? ^^'' 
nd mortar batteries, four hundred thousand dollars. * ^^' 

For construction of gun and mortar platforms, one hun- 
Ired thousand dollars. 

PBESEBVATION. AND BEPAIB OF FOBTIPICATIONS : For^^wwrvation 

he protection, preservation, and repair of fortifications for * 
trhich there may be no. special appropriation available, 
brty-five thousand dollars. 

For preparation of plans for fortifications, five thousand 
lollars. 

ToBPEDOES VOB HABBOB DEFENSE : For the purchasc ^ T?'P«*y» '®' 

« i_ . . J •.. , ^ . harbor defense. 

>i submarine mines and necessary appliances to operate 
hem for closing the channels leading to our principal 
eaports, twenty thousand dollars. 

For needful casemates, cable galleries, and so forth, to 
ender it possible to operate submarine mines, twenty 
housand dollars. 
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^^d F?rti' ^^^^^^ ^P Ordnance and Fortification: ToenaiWe 
fl^tion!^ " the board to make all needful aud proper parchases, exper- 
iments, and tests to ascertain, with a view to their utili^. 
tion by the Government, the most effective guns, sixialj 
arms, cartridges, projectiles, fuses, explosives, torpedoes^ 
armor i)lates, and other implements and engines of '^ear, 

Purchases, and to purchasc or cause to be manufactured, under antlior- 

tests, etc. jijy ^f ^i^g Secretary of War, such guns, carriages, armor 

plates, and other war materials and articles as may, in the 

judgment of the board, be necessary in the proper discharge 

Vol 2$, p, 489. of the duty devolved upon it by the Act approved Septem- 
ber twenty-second, eighteen hundred and eighty-eight; to 
^ciTiiian mem. pj|^y ^]^q salary of the civilian member of the Board of Ord- 

voi.2«,p.70D. nance and Fortifications provided by the Act of February 
twenty-fourth, eighteen hundred and ninety-one, and foi 
the necessary traveling expenses of said member when 
traveling on duty as contemplated in said Act; fortbepa^y- 

Ezpenses. mcut of the ucccssary expenses of the board, includingap^t 
diem allowance to each officer detailed to serve thereon 
when employed on duty away from his permanent statioKS^ 
of two dollars and fifty cents a day; and for the test of 
experimental guns and carriages procured in accordance 
with the recommendations of the Board of Ordnaoce and 

Proviao. Fortifications, one hundred thousand dollars: Provided^ 
in^nuons^ "*®That before any money shall be expended in the constrac- 
tion or test of any gun, gun carriage, ammunition, or imple- 
ments under the supervision of the said board, the board 
shall be satisfied, afler due inquiry, that the Goverumeut 
of the United States has a lawful right to use the inventioos 
involved in the construction of such gun, gun carriage^ 
amnuinition, or implements, or that the construction or test 
is made at the request of a person either having such lawful 
right or authorized to convey the same to the Government, 
be^oriraeri ^n '^^^^ ^^^ material purchased under the foregoing provi 
mamifact'Sro.^" sions of tliis Act sliall bc of American manufacture, except 

Exception, jq eascs wheii, in the judgment of the Secretary of War, it 
is to the inanifest interest of the United States to make 
purchases in limited quantities abroad, which material shall 
be admitted free of duty. 

• ##•••# 

Approved, March 2, 1895. 



March 2. 1895. CHAP. 163. — An Act To authorize the coostraction of a bridge over 
the Teunessoe Kiver at or near »ShefBehl, Alabama. 

Be it enacted by the Senate and Hotise of RepresmtdH^ 

BrVeaudFei?-*^^'^^'*^ ^''^^^^^ Stotes of Amet'ica in Congress assembled, That 
coiifpany nmy It shall bc lawful for the Tennessee Bridge and Ferry Com- 
we^Sve?*'shei^ P^^^? ^^ Alabama, a corporation duly and legally incorpo- 
field. Ala.' rated under the laws of the SUite of Alabama, its succes- 
sors or assigns, to construct and maintain a bridge over 
the Tennessee Kiver at or near Sheffield, in Colbert County, 
j^.j^^ Alabama. Said bridge shall be constructed to provide for 

on, aT^* root the passage of railway trains, and, at the option of the per* 
bridge. gQ^g \yy whom \X m«t^ \i^\iw\\\>.^\xv:db^ \i^ uacd ibr the passage 
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>f wagons and vehicles of all kinds, for the transit of ani- 
nals, and for foot passengers, for sach reasonable rates of 
x>ll as maybe approved from time to time by the Secretary 
)f War. 

Sec. 2. That any bridge built under the provisions of this^^^'' J^^^ ■'">«• 
let and subject to its limitations shall be a laAvful strnc-ro^. *" ^^ 
.ure, and shall be recognized and known as a post route, 
ipon which also no higher charge shall be made for the 
rauBmission over the same of the mails, and troops, and 
he munitions of war of the United States, or passengers 
»r freight passing over the said bridge, than the rate per 
aile paid for the transportation over the railroad or public 
lighways leading to the said bridge; and it shall enjoy 
he rights and privileges of other post roads in the United 
states; and the United States shall have the right of way poatai tele- 
kcross said bridge and its approaches for postal-telegraph graph, etc. 
nirposes, and all telegraph and telephone companies shall 
lave equal rights and privileges in constructing and main- 
aiuing their lines across said bridge. 

Sec. 3. That said bridge shall be constructed as a draw- ora^bridge. 
)ridgeof such character of construction, and having such 
¥idtb of draw opeuingsand such elevationabovehighwater, 
us the Secretary of War may prescribe ; and the draw open- 
ugs of said bridge shall be so protected and arranged that 
vater crafts can be worked through them at any and all 
imes; and the piers of said bridge shall be parallel with 
ind the bridge itself at right angles to the current of the 
•iver : Provided^ That said draw shall be opened promptly Fromaot. 
ipon reasonable signals for the passage of boats; and said ^p®°*"k *'*^- 
company or corporation shall maintain at its own expense, 
Tom sunset until sunrise, such lights or other signals on Lights, etc. 
jaid bridge as the Light-House Board shall prescribe, ^o^^'^®^ navigir 
bridge shall be erected or maintained under authority of this 
^ct which at any time substantially or materially obstructs 
l;be free navigation of said river; and if any bridge erected 
mder such authority shall, in the opinion of the Secretary 
>f War, obstruct such navigation he is hereby authorized 
bo cause such change or alteration of said bridge to be made changee. 
IS will effectually obviate such obstruction; and all such 
sdterations shall be made and all such obstructions be 
removed at the expense of the owner or owners of said 
bridge, and in case of any litigation arising from any 
obstruction or alleged obstruction to the free navigation of 
said river, caused or alleged to be caused by said bridge, 
the cause may be brought in the circuit court of the United 
States or the State of Alabama in whose jurisdiction any 
portion of said obstruction or bridge may be located : Pro- 
vided further^ That nothing in this Act shall be so con- 
strued as to repeal or modify any of the provisions of law 
Qow existing in reference to the protection of the naviga- Existing Uws. 
tion of rivers or exempt this bridge from the operation of 
the same. 

Sec. 4. That all railroad companies desiring the use of ^^^^^^J^""*^ 
said bridge shall have and be entitled to equal rights and 
privileges relative to the passage of railway trains over the 
3aine, and over approaches thereto, upon payment of «iY«9^- 
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■ 

Corapenaatioii souablo compeiisatioii for such use; and in case the owm. 
or owners of said bridge and the several railroad compani 
or any of them, desiring such use shall fail to agree u 
the sum or sums to be paid and upon rules and conditi(^o 
to whicb each shall conform in using said bridge, all matt^^p 
at issue between them shall be decided by the Secretary^ ^ 
War, upon a hearing of the allegations and proofs of ^li^ 
parties. 
^^^cretary of qec. 6. That any bridge authorized to be con8tru&t>ed 
piaiiB.eto!^^'^^^ under this Act shall be built and located under and subject 
to such regulations for the security of navigation of sa ii) 
river as the Secretary of War shall prescribe; and to 
secure that object the said company shall submit to the 
Secretary of War for his examination and approval adesigrn 
and drawing of the bridge, and a map of location giving, for 
the space of one mile above and one mile below the proposed 
location, the topography of the banks of the river, the shore 
lines at high suid low water, the directions and strength of 
currents at all stages, and soundings accurately showing 
the bed of the stream, and the location of any other bridge 
• or bridges, and shall furnish such other information as may 
be required for a full and satisfactory understanding of the 
subject; and until the said plan and location of the bridge 
are approved by the Secretary of War the bridge shall not 
Changes. jj^ built; and if any change is required by the Secretary 
of War in the plan of said bridge while the same is in 
progress of construction, or after its completion, or if the 
entire removal of said bridge is required by him at uny 
time, the cost of such change or removal shall be paid by 
the company owning or controlling said bridge. 
Amendtnent. Sec. 6. That tlic right to alter or amend or repeal this 
^^' Act is hereby expressly reserved. 

tneiit°Vnd°c^' ®^^- ^' ^^^^ this Act shall be null and void if actual 
pietionf" ^'^^^ construction of the bridge herein authorized be not com- 
menced within one year and completed within three years 
from the date hereof. 
Approved, March 2, 1895. 



March 2. 1895. CHAP. 165.— An Act To authorize the Wisconsin and New Duln^ 
Bridge Company to construct, a bridge over the Saint Louis Biver, 
between tho States of Wisconsin and Minnesota. 

Be it enacted by the Senate and House of Bepresentatin^ 
Wisconsin and of Ike United States of America in Congress assembled^ That 
Bridge ^mpaiy ^^^ Wisconsin and New Duluth Bridge Company, a corpo- 
may bridge St. ration Organized and existing nnder the laws of the State 
Jiynn! and wil!^' ^^ Wisconsin, and its successors in ititerest be, and is hereby, 
authorized to construct, maintain, and operate a bridge, 
with the approaches thereto, over the Saint Louis River, 
Location. betwecu the States of Minnesota and Wisconsin, at such 
point as the Secretary of War may determine, within the 
limits of section two, township forty-eight north, of rang® 
fifteen west of the fourth x>riucipal meridian, Miunesota, 
and of sections one and two, township forty-eight north, of 
range Mteeu ^weat ot tVk^ foxicth principal meridian; Wis- 
consin. 
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Said bridge shall be constructed to provide for the jias- ^^^]^J- 7J*; 
sage of cars, locomotives, and trains of railway companies, bridge. 
amd shall haye laid thereon and thereover railroad tracks 
^or the more perfect connection of any railroads that are 
or may be constructed to said bridge, or the place of its 
location, to the end that interchange of traffic may be 
encouraged and interstate commerce promoted and facili- 
t^ted ; and the same shall be so built as to provide for or 
3)erinit of the passage thereover of the cars and rolling 
stock of street railway companies, wagons, carriages, and 
^'ehicles of all kinds, animals, foot passengers, and travel- 
er&j auder such reasonable rules and regulations as may be 
j>rescribed by the said company authorized hereby to con- 
struct the same, or its successors in interest, and for such 
xeasonable rates of toll as may be fixed by said company,- Ton. 
"to be approved from time to time by the Secretary of War. 

Sec. 2. That the bridge to be built under this Act shall Drawbridge. 
"be constructed as a pivot drawbridge, with a draw ovfer 
the main channel of said river at an accessible and navi- 
gable iK)int, to be approved by the Secretary of War, and 
"with spans of not less than one hundred and twenty-five 
:feet in length in the clear on each side of the central or 
pivot pier of the draw; and also a fixed span with a clear 
length of not less than two hundred feet between piers at 
tlie low-water line, to permit the passage of rafts under 
said bridge; and the clear height of said fixed and draw 
spans above low water shall be determined by the Secretary 
of War : Provided^ That said draw shall be opened promptly, q^^'^^^ 
at reasonable signal, for the passage of boats, vessels, and ***" °^ 
other water craft, whose construction shall be such as not 
to admit of their passage under the draw of said bridge 
when closed, but in no case shall unnecessary delay occur 
in the opening of said draw: Arid provided further, That 
there shall be maintained by said corporation, at its own 
exi^ense, from sunset to sunrise, such lights or other signals Lights, etc. 
upon said bridge as the Light-Uonse Board may prescribe, 
and there shall also be maintained, at its own expense, ^^ ^ "•^' 
sheer booms, or other proper protection to safely guide 
rafts, boat«, vessels, and water craft through said draw- 
spans; and the said company may do any dredging nec- 
essary for confining the fiow of water to a permanent 
channel or to the maintenance thereof at navigable depths; 
and that the approaches to said bridge which cross the 
marshy fiats adjoining the channel and which are over- 
flowed at high Avater shall be upon open pile work consisting 
of bents not less than fifteen feet between centers measured 
X>arallel to the axes of the approaches. 

Sec. 3. That the bridge and accessory works and improve- Lawful atrac- 
ments constructed under this Act and according to itsjjjj^ ^^^ p<** 
terms and limitations shall be a lawful structure, and such"^" 
bridge shall be recognized and known as a post route, 
upon which no higher charge shall be made for the trans- 
mission over the same of the mails, troops, and munitions 
of war of the United States than the rate per mile paid 
for their transmission over railroads and public highways 
leading to said bridge, and the United States ^\vqAI \i^N^ 
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the right of way for postal and telegraph parposea ju^ross 
ssrid bridge free of charge. 
u»e by railway Sec. 4. That all rallroad and street railway compaiueB 
companies. desiring to use said bridge shall have and be entitled lo 

equal rights and privileges in the parsing over the B»me 
and in tlie use of the machinery and fixtures thereof, and 
Compensation, of the approaches thereto, for a reasonable compeusatiou, 
to be paid to the owner or owners thereof; and if the 
owner or owners of said bridge and the several railroad aud 
street railway companies, or any of them, desiring sachnse 
shall fail to agree upon the sum or sums to be paid and the 
rules or conditions to which each shall conform in using 
the same, all matters at issue between them shall be 
decided by the Secretary of War, upon a hearing of the 
' allegations and proofs of the parties, of which hearing each 
party shall have due notice, and the determination of the 
Secretary of War thereof 'shall be binding upon the parties 
to such controversy. 

w1?to Vrove ®^^' ^* ^^^^ ^^ order that any bridge built under the 
plana, etc*^^"^^* authority of this Act may be constructed and built with- 
out any material interference with the security and con- 
venience of the navigation of said river beyond which is 
necessary to carry into effect the rights and privileges 
hereby granted, and in order to secure compliance with the 
conditions herein specified, the said corporation so construct- 
ing the same shall, previous to commencing the work of 
construction of said bridge, submit the plans and location 
thereof with a detailed map of the river at the proposed 
site of the bridge and near thereto, exhibiting the depths 
and currents of such river,.to the Secretary of War for his 
approval, together with such other information concerning 
said bridge and said river as may be deemed requisite by 
him, and until he approves the plans and location of the 
said bridge it shall not be built. The Secretary of War 
upon receiving such map and plans shall proceed with due 
diligence to consider the same, and being satisfied that the 
same conform to the prescribed conditions of this Act? 
shall notify said company that he approves the same, 
changea. and shall notify said company of any changes or modifica- 
tions necessary in order that the same be made to conform 
to said conditions, and the said company, upon receiving 
such notification, may proceed to erect the said bridge in 
conformity with the approved plans and location and the 
conditions herein prescribed, and no change shall be made 
therein without the consent of the Secretary of War and 
N^tifiaition of ^'® approval thereof: Provided^ however^ That the Secre- 
examiningpianl tary of War shall give or cause to be given to said «)r- 
poration reasonable notice of the time and place of the 
consideration of said plans aud maps by him or by any 
officer of his Department, and the said corporation shall 
have the right to appear with its engineer and attorney, or 
either, before such officer and be heard on behalf of said 
plans before him, as well as before any officer authorized by 
him to report upon the same. 
LitigaUon. Sec. C. That ill ca.sc of any litigation arising by reason 

of any obsttuctvow. o^ Wi^ ^t^^ VL^»v\^ation of said river by 
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reason of said bridge, the caase may be tried before the 
circuit court of the United States for tlie States of Minne- 
sota or Wisconsin. And the said corporation, its successors 
or assigns in interest, for the purpose of acquiring neces- 
sary rights of way for the construction of necessary abut- 
ments and approaches for said bridge, and the lines and 
tracks of railroad thereon, shall have the power to acquire 
the same by purchase, gift, or conveyance, or by the exer- 
cise of the power of eminent domain, and for such latter 
purposes may institute ])roceedings in the proper court -^JJ;??"*"*****'* 
having jurisdiction in each or either of the States wherein ** °^*' 
the premises sought to be condemned are located, or in the 
circuit court of the United States in the proper district or 
division of either of said States; said proceedings to be 
conducted in all respects in conformity with the provisions 
of law in such State or States for the acquisition by con- 
demnation of private property and appropriating the same 
to public use by corporations authorized to exercise the 
power of eminent domain. 

Sec. 7. That if such bridge hereby authorized to be con- coniroencement 
structed shall not be commenced within one year and**" *^«™p® °°- 
finished in three year^ from the date of the approval of 
this Act the rights and privileges hereby granted shall 
determine and cease. 

Sec. 8. That the right to alter, amend, or rex)eal this Act Amendment, 
is hereby expressly reserved. ®**' 

Approved, March 2, 1896. 



167.— An Act To aathorizo.the Washington and Marlboro M arch 2, 1895. 
£lectric Railway Company , of Maryland, to extend its lino of road 
into and within the District of Columbia. 

Beit enacted by the Senate and House of Representatives 
of the United States of America in Congress assembled ^ That i>i»triot of co- 
the Washington and Marlboro Electric Railway Company, "wa*ihington 
incorporated by an act of the general assembly of Mary- E^^tricBaiiway 
land, entitled "An Act to incorporate the Washington andm^ i*y street 
Marlboro Electric Railway Company," and so forth, ap-''**^^"^'®^- 
proved on the eighth day of April, eighteen hundred and 
ninety, is hereby authorized to construct and lay down a 
street railway, with the necessary switches, turn-outs, and 
other mechanical devices, in the District of Columbia, and 
run cars thereon through and along the following routes: 

Beginning at and on the southeasterly boundary line of Kouta in the 
the District of Columbia where the line of railway of said *^*>"°*>- 
company within the State of Maryland shall reach the same, 
and running thence by Suitlaiid road, Bowen road, and 
Branch avenue, or other practicable route which may be 
approved by the Commissioners of the District of Columbia, 
to connect with Pennsylvania avenue extended; thence by 
and with said avenue to and across the tracks of the Balti- 
more and Ohio Railroad on Railroad avenue; thence along 
Railroad avenue to Naylor road and by the same to the Ana- 
costia River; thence across the Anacostia River by a steel 
or iron truss bridge resting on masonry piers built parallel Brid«p. 
to the direction of the current, witt\ p\\e ot o\>\Let w^cocc^ 
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and approved foundations, and with spans not less than 
those of the Pennsylvania avenue bridge, and with a vide 
drawspan over the channel. The plans of said bridge shall 
War to V*rove ^ approved in writing by the Secretary of War, and the 
pUmB.etc*'*^"*^* bridge shall be built by said company over and above 
the tracks of the Baltimore and Potomac Kailroad in snch 
manner and at such height as not to interfere with the use ' 
of said railroad; • • • These routes may be modi- 
fied or extended at the will of Congress, and the said 
railway company shall comply with such modifications or 
extensions. 

Deporit to de- Sbc. 9. That the said company shall, before commencing 
firay expenaea. ^^p^^ ^j^ g^j^ railroad Oil such Street, deposit with the 

Treasurer of the United States, to the credit of the Wash- 
ington Aqueduct, such sum as the Secretary of War may 
consider necessary to defray all the expenses that maybe 
incurred by the United States in connection with the inspec- 
tion of the work of construction of naid railroad on such 
street, and in making good any damages done by said com- 
pany or its works, or by any of its contracting agents^ to 
any of said mains, fixtures, or apparatus, and in complet- 
ing, as the Secretary of War may consider necessary, any 
of the work that the said coihpaiiy may neglect or refuse 
to complete, and that the Secretary of War may consider 
necessary for the safety of said mains, fixtures, or appa- 
ratus ; and the said company shall also deposit as aforesaid 
such further sums for said purposes at such times as the 

Diaboiw^ment. Secretary of War may consider necessary: Providedj That 
a arae en ^^j^^ gj^j^ sum shall be disburscd like other moneys appro- 
priated for the Washington Aqueduct, and that whatever 
shall remain of said deposits at the end of one year afl^r 
the completion of said railroad in such street shall 1)6 
returned to said company on the order of the Secretary of 
War, with an account of its disbursement in detail: Ad 
provided also, That disbursements of said deposits shall 

^>rf««- except in cases of emergency, be made only on the order 

of the Secretary of War. 

• # • • • • t 

mSit^iSd ^m' Sec. 11. That the line of the said railway company shall 
pietion. be commenced within one year and completed within two 

years from the passage of this Act. 

• • # • • • - • 

Approval of Sbc. 23. That all plans relating to the location and con- 
struction of said railway shall be subject to the approval 
of the Commissioners of the District of Columbia, or their 
successors, and all work shall at all times be subject t'O 
their supervision. • • • 
Aaaigns to Seo. 24. That all tlic couditions, requirements, aud obli- 
ditiwia.ltc. *^°'gations imposed by the terms of this Act upon the Wash- 
ington and Marlboro Electric Railway Company shall be 
complied with by any and all the successors to and assigns 
K of said Company. 

^Amendment, Sec. 25, That this Act may at any time be altered, 

amended, or rcY^evvV^d by U\^ Congress of the United States. 
Approved, Matc\\ 1^ \^^h. 
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CHAP. 168.— Ad Act To incorporate the Capital Railway CompaDy. March 2. 1886. 

Be it eiiacted by the Senate and House of Bepresentatives DistHot of oo- 
o/the United States of Amexicain Congress assembled^ That '"gaSuj Rail. 
John B. Stetson, Augustus Burgdorf, Olarence F. Nor-^»yS>mpM»yiB- 
ment, Arthur E. Handle, Harry Upson Sims, Henry C. **iS^Sktors. 
Lougnecker, W. Frederick Snyder, Joseph B. Lewis, and 
William Henry Handle, of , their associates and 

assigns, be, and they are hereby, created a body corporate 
under the name of the Capital Railway Company, and by 
that name shall have perpetual succession, and shall be 
able to sue and be sued, plead and be impleaded, defend 
and be defended in all courts of law and equity within the 
United States, and may make and have a common seal. 
And said corporation is hereby authorized to construct 
and lay down a street railway, with the necessary switches, 
turnouts, and other mechanical devices in the District of 
Columbia, and run cars thereon for carrying passengers, 
parcels, milk, and truck by and along the following route: 
Bogrinning at a point on the District line near the Potomac 
River, southeast of Shepherds Ferry, thence north by such 
route as shall be approved by the District Comknissioners 
to the south side of the Eastern Branch or Anacostia 
River, thence across the same by transfer ferry to First 
street or South Capitol street, as may be approved by the 
District Commissioners, to M street, over the same route 
to the beginning; also commencing at Anacostia railroad 
tracks and Harrison street, Anacostia; thence along Harri- 
son street and Good Hope Road, Good Hope Boad ex- 
tended, to the District line, and return over same route. 
These routes may be modified or extended at the will of 
Congress, and the Capital Railway Company shall comply 
M'ith such modifications or extensions. 

• ft • • • • ft 

Sec 8. That it shall be lawful for said railway company, ConBtroction. 
its successors or assigns, having first obtained the permis- 
Bion of the District Commissioners therefor, to make all 
needful and convenient trenches and excavations in any 
of said streets or places where said company may have the 
right to construct and operate its road, and place in such 
trenches and excavations all needful and convenient 
devices and machinery for operating said railroiid in the 
same manner and by the means herein provided, but shall 
forthwith restore the street to like good condition as it was 
before. But whenever such trenches or excavations shall j^***^** **' 
interfere with any sewer, gas, or water pipes, or any sub- ^ **•• • • 
ways or conduits, or any public work of the kind, then 
the expense necessary to change such underground con- 
structions shall be borne by the said railroad company. 

Sec. 9. That the said company shall, before commencing Deposit to de- 
work on said railroad on such street, deposit with theJjJ^'jJJJISwlT 
Treasurer of the United States, to the credit of the Wash- 
ington Aqueduct, such sum as the Secretary of War may 
consider necessary to defray all the expenses that may be 
incarr^ by the United States in connection with the 
inspection of the work of construction of said ta\lto^Q>^ 
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such street, and in making good any damages done by Bafd 
company or its works, or by any of its contracting ageii^ 
to any of said mains, fixtures, or apparatus, and in com. 
pleting, as the Secretary of War may consider uecessajy, 
any of the work that the said company may neglect or 
refuse to complete, and that the Secretary of War may 
consider necessary for the safety of said mains, fixtures, or 
apparatus; and the said company shall also deposit as 
aforesaid such further sums for said purposes at such times 

provum. as the Secretary of War may consider necessary: Pro- 

DiHbuneinent. rided. That the said sum shall be disbursed like other 
moneys appropriated for the Washington Aqueduct, and 

Return of imi- that whatcvcr shall remain of said deposits at the end of 
*"^* one year after the completion of said railroad in such street 

shall be returned to said company on the order of the 
Secretary of War, with an account of its disbursement in 
detail: And provided also, That disbursements of said 
deposits shall, except in cases of emergency, be made only 

Ord^M. on the order of the Secretary of War. 

• •••••• 

commenoe- Sec. 11. That tlic line of the said railway company sball 
pietion" ^"^ he commenced within one year and completed within three 
^ years fi*om date of the passage of this Act; and in default 

of such commencement or completion within the time in 
this section specified, all rights, franchises, and privileges 
granted by this Act shall immediately cease and determine. 

• ••••• t 

f2tSd*SirfoflS^ Sec. 27. That should the Capital Railway Company feil 
ut build. * to commence or complete the construction of its road 

within the limit of time prescribed .by this Act, all rights, 
franchises, and privileges herein granted shall cease and 

determine. 

• • • • • • t 

f^**{Sth*coSdi' ^®^* ^^' Tb** ^^^ ^^® conditions, requirements, and obli- 
fiMiB. ^ gations imposed by the terms of this Act upon the Capital 

Railway Company shall be complied with by any and all the 
successors to and assigns of said company. 
Amendment, etc. sec. 30. That this Act may at any time be altered, 
amended, or repealed by the Congress of the United States. 
Approved, March 2, 1895. 



March2.i8gs. CH^P. 170.— An Act To authorize the Pittshnrg, MonongaheU 
and Wheeling Railroad Company to construct a bridge over the 
Monongahela River. 

Be it enacted by the Senate and Rouse of RepresentiiUf^ 

Pittabnrg. Mo- of the United states of America in Congress assetnbled^ That 

whSiinl? fiii. it shall be lawful for thePittsburg, Monongahela and Wheel 

may^uiMS/lio- *"^ Railroad Company, a corporation organized under the 

DongaheiaRiver, laws of thc Gommouwealth of Pennsylvania, or its succes- 

city°pr,**^®**8ors or assigns, to construct and maintain a bridge aud 

\ ' approaches thereto across the Monongahela River at a point 

in the county of Allegheny, Pennsylvania, opposite, or as 

nearly oppo&itA aB moii^ \>^.)^o\\Q\\^tiela City in said State; 
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that said bridge may be coustructed for railway, wagon, ^^^^^^ymnd 
and postal service, with single or doable track for railway ^***° ^ *** 
traffic, and shall be constructed under the conditions and 
limitations hereinafter specilied. 

Sec. 2. That said bridge shall not interfere with the free tio^"* "'^^^^ 
navigation of said river beyond what may be necessary to 
carry into effect the rights and privileges herein granted, Litigation. 
and in case of any litigation arising under the provisions 
of this Act such litigation maybe tried and determined by 
the circuit court of the United States within whose juris- 
diction said bridge is located. 

Sec. 3. That the bridge hereby authorized to he con- High bridge. 
structed must be constructed as a through bridge, with 
unbroken and continuous spans, the channel span over the 
waterway to have a clear channel of not less than five hun- 
dred feet and a clear head room of not less than flfby-three 
feet above the level of the water at pool full in said river, 
the remaining spans to be as may be approved by the Sec- 
retary of War. 

Sec. 4. That any bridge constructed under this Act shall i^wfni stnM^ 
be a lawful structure and shall be known as a post-road, ronte.*° ^'** 
over which no higher charge shall be made for the trans- 
portation of mails, troops, and munitions of war or other 
property of the Government of the United States, or for 
passenger^ or freight passing over the same, than the rate 
per mile charged lor their transportation over the railways 
or public highways leading to said bridge. The United Postal tde- 
States shall also have the right of way over said bridge for *"p^' 
postal telegraph purposes. 

Sec. 5. That all railway, telephone, and telegraph com- itbo by other 
panies desiring to use said bridge shall be entitled to equal ®**'"^**"***' 
rights and privileges in using the same, including machinery 
and fixtures thereto belonging, and also the approaches 
thereto, upon such terms and conditions as may be agreed Torms. 
upon between the Pittsburg, Monongahela, and Wheeling 
Bailroad Company and the companies desiring to use the 
said bridge and approaches thereto, or, in case of a disa- 
greement, upon such terms and conditions as shall be pre- 
scribed by the Secretary of War upon hearing the allega- 
tions and proofs of the parties in interest. 

Sec. 6. That the said railroad company, before entering sccreury of 
upon the construction of said bridge, shall submit to the Juns.^^tc.'*''"'^* 
Secretary of War plaits and drawings of said structure, 
together with a map of the location thereof for one mile 
nl^ve and one-half a mile below said location, giving the 
topography of the banks of the river, the shore lines at 
high and low water, the direction and strength of the 
current of said river at high and low water, showing also 
the bed of the river and the channel, with such other and 
fiirther information as the Secretary of War may require; 
which said drawings and information aforesaid shall be 
examined by him, and if he shall approve the same he 
shall so notify the said railroad company of such approval, 
and thereupon said company may proceed to the erection 
of said bridge. The Secretary of War may direct such 
alterations in such plans as he may deem necessary to thA ^^bKuvi^ 
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better protection of navigation, and sach alterations shall be 
adopted by said railroad company. The said railroad com- 
pany may at any time make any alterations deemed advis- 
able to be made in said bri<lge, but must first submit sach 
propose<l alterations to the Secretary of War, and his 
approval shall be first had before they shall be authorized 
or made. 
Aids to navi Sec. 7. That Said bridge herein authorized to be con- 

^ structed shall be so kept and managed at all times as to 

afibrd proper ways and means for the passage of vessels, 
barges, or rafts under it, both by day and by night There 
shall be displayed on said bridge from sunset to sanrise 

'Lightii, otc. such lights and signals as may be directed by the Light- 
House Board, and such changes may be made from time to 
time in the structure of said bridge as the Secretary of 
War may direct, at the expense of said railroad company 
in order the more effectually to preserve the free naviga- 
tion of said river, or the said structure shall be altogether 
removed, if in the judgment of the Secretary of War the 
public good may require such removal, and without expense 
or charge to the United States. 
Commenc«ment Sec. 8. That thls Act shall be null and void if actual 

an coinpe on. (^ug^ruction of the bridge herein authorized be not com- 
menced within one year and completed within three ye^ars 
from the date of the approval of this Act. 
Amendment, Sec. 9. That the right to alter, amend, or repeal this Act 

*^ is hereby specially reserved. 

Approved, March 2, 1895. 



March 2, iBKi. CHAP. 171. — An Act To authorize the constraction of a bridge 
_ iMsrosM the Illinois River at or near the town of Hennepin. 



Be it enacted by the Senate and House of BepresenUUitet 
ijjinoi? ^iyer of the United States of America in Congress assembled^ That 
niay'^rid^'mf^ the Illinois River Bridge Company, of Hennepin, a corpo- 
Hranepi J m *^ ^*^^^" organizing under the laws of the State of Illinois, it« 
assigns, grantees, successors, and legal representatives, be, 
and are hereby, authorized to build, own, operate, and main- 
tain a bridge and approaches thereto over the illinois Biver 
at or near the town of Hennepin, in said State of Illiuois. 
luiiwav, wKg. Said bridge shall be constructed to provide for the passage 
bridge" '^""^ of railway trains, and, at the option of the persons by whom 
it may be built, may be used for the passage of wagons and 
vehicles of all kinds, for the transit of animals, and for foot 
passengers, for such reasonable rates of toll as the owner 
or owners of said bridge may from time to time prescribe, 
Proviso. subject to the approval of the Secretary of War: Provided^ 
com'mn^i <*^*»«^That all railroad companies desiring the use of said bridge 
^^ ^' and the approaches thereto shall have and be entitled to 
equal privileges in the use thereof upon the payment of rea- 
sonable compensation therefor, and in case of any disagree- 
ment regarding the compensation to be paid or the condi- 
tions to be observe<l the matters at issue shall be decided 
by the Secretary of War upon proper hearing. 
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Sec. 2, That any bridge authorized to be constructed w«?^o*a *^ ^' 
under this Act shall be built and located under and subject piMs, etc.^^'^^^ 
to such regulations for the security of navigation of said 
river as the Secretary of War shall prescribe; and to secure 
that object the company or cor|K)ration shall submit to the 
Secretary of War for his examination and approval a design 
and drawing of the bridge and a map of the location, giving, 
for the space of one mile above and below the proposed loca- 
tion, the toi>ograp1iy of the banks of the river, the shoreiines 
at low and high water, the direction and current strength 
at all stages, and the soundings, accurately showing the bed 
of the stream, and shall furnish such other information as 
shall be required for the full and satisfactory understand- 
ing of the subject; and until the said plan and location of 
the bridge are approved by the Secretary of War4ihe bridge 
shall not be built; and should any change be made in the changes, 
plan of said bridge during the progress of construction, 
such change shall be subject to approval of the Secretary 
of War; and if said bridge is not commenced within one commeiiMmeiit 
year and completed within three years from the passage of "»*«*™p*«**<>*»- 
this Act the rights and privileges hereby granted shall be 
null and void. 

Sec. 3. That any bridge constructed under this Act and Lawful atruo- 
according to its limitations shall be a lawful structure andiSS©.*" ^**** 
shall be recognized and known as a post route, upon which, 
also, no higher charge shall be made for the transmission 
over the same of the mails, the troops, and the munitions 
of war of the United States than the rates established and 
paid by the general public for like service; and the United 
States shall have the right of way for postal telegraph and Postal teie. 
telephone purposes across said bridge. That in case of any ^y^gation. 
litigatfon concerning any alleged obstruction to the free 
navigation of said river on account of said bridge, the cause 
may be tried before the circuit court of the United States 
in whose juisisdiction said obstruction or bridge is located. 
That if tiie said bridge shall be constructed as a draw- 
bridge the draw shall be opened promptly, upon reasonable opening draw. 
signal, for the passage of boat«, and whatever kind of 
bridge is constructed the said company or coriioration shall 
maintain, at its own expense, from sunset to sunrise, such 
lights or other signals on said bridge as the Light-House ^^s^^^ ®* 
Board shall prescribe. 

Sec. 4. That the right to alter, amend, or repeal this Act Amendment, 
is hereby expressly reserved, and the right to require any ^^' 
cshange in the structured, or its entire removal, at the expense 
of the owners thereof, whenever Congress decides that the 
public interest requires it, is also expressly reserved. 

Approved, March 2, 1895. 



\ 176. — An Act Makina: Appropriations to provide for the M areh 2, isas. 
ezpeDses of the government of the District of Cohinibia for the fiscal 
year ending Jnne thirtieth^ eighteen hundred and ninety-six, and for 
other purposes. 

Be it enacted by the Senate and House of Representatives 
of the United States of America in Congress a^sembled^ That i>J»triot of ^ 
the half of the following sums named, respectweX^ ,\^\kKt^^ ^^^^^"^"^^^^ 
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appropriated, oat of any money in the Treasury not other- 
Half from Dis< wise appropriated, and the other half out of the reveuues 
frict reTenaea. ^f ^jj^ District of Columbia, for the purposes following, 

being for the expenses of the government of the Districtof 
Columbia for the fiscal year ending June thirtieth, eighteen 
hundred and ninety-six, namely. 

• •••••• 

Britlgo aorou BRIDGE ACROSS THE EASTERN BRANCH : To enable the 

SSJlTsmithCapi- Secretary of War to make a survey, plan, and estimate of 
toi street. the cost of the construction of a substantial and suitable 

bridge, with necessary approaches, from the foot of South 
Capitol street, or below it at the most available point, across 
the Eastern Branch of the Potomac River, in the District 
of Columbia, and to report thereon to the Congress of the 
United States with such recommendations as he may deem 
proper, three thousand five hundred dollars. 

Mueduct. WASHINGTON AQUEDUCT. 

KugineeriDg. For engineering, maintenance, and general repairs, 
twenty thousand dollars. 

Receiving nw For completing the improvement of the Dalecarlia re 
^^^^' ceiving reservoir by the works required for cutting off the 

drainage into it of polluted water and sewage from the sar- 
rounding country; for completing the purchase or condem- 
nation of the small amount of land required for the purpose, 
and the excavation necessary at the hea<l of the reservoir, 
thirty-seven thousand five hundred dollars, the same to be 
immediately available said work to be done and completed 

Col. George H. uudcr the supcrvision of Colonel George H. Elliott, Corps 
fn"c"i°rgT*^°^^ Engineers, notwithstanding his retirement, and said 
work, pay, etc. officcr sliall bc allowcd until such completion the pay and 

allowances of officers of his grade on the active list, and in 
case of the death or disability of such offioer the work 
shall be completed under the direction and charge of the 
Chief of Engineers. 

Cleaning con- For removiug the accumulation of deposits in the con- 

'"*^" duit, fourteen thousand dollars, to be immediately avaO- 

able. 
Fa^^RlisiT* ^^^ raising the height of the dam at Great Falls, to- 
height, etc.* "^gcthcr with the cost of such other work as may be found 
necessary in connection therewith, including the cost of 
strengthening the conduit, and for damages on accoautof 
flooding of land and other damages, one hundred and 
twenty-five thousand dollars, for which amount and pur- 
poses the available balance of the appropriation for increas- 
ing the water supply of the city of Washington shall be 
applicable, subject to all the provisions and restrictions of 

Vol. 22, p. 168. the Act to increase the water supply of the city of Wash- 
ington, and for other purposes, approved July fifteentli, 

Vol. 24, p. 132. eighteen hundred and eighty-two, and of the Act approved 
July fifth, eighteen hundred and eighty-four, making ap- 
propriations for the expenses of the government of tbe 
District of Columbia, a« to apportionment and settlement 
between the TJuileOi ^t^l^% ^vud the District of Columbia, 
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id the refunding thereof. And in the execution of this Gen. Thomas 

ork, General Thomas L. Casey shall be associated withJ'^i^^^J^„*2>°; 

16 proper officer in charge of the Washington Aqueduct 

( consulting engineer. 

For testing the tunnel conduit to determine the ^n^ount^J^"^ J^®^^^ 

its leakage, twenty-five thousand dollars, to be taken 
om the appropriation " for increasing the water supply of 
Washington, District of Columbia," to be immediately 
mailable. 

There shall be prepared, upon careful investigation by jJ^T^'^conduit 
le proper officer of the Government having the charge of rosorvoirTetcr 
le Washington Aqueduct and the water supply to the city 

Washington, a full and detailed report, which shall be 
tbmitted to Congress on the first Monday in December, 
^bteeu hundred and ninety-five, upon the feasibility and 
'opriety of completing the tunnel conduit as now pro- 
[5ted ; the completion of the new reservoir, including its 
km or any modifications to the same deemed necessary; 
id upon the results as to the supply of water to the city 
hen said dam, the raising of the dam at the Great Falls, 
e conduit, and reservoir are completed. And if such 
Qcer and consulting engineer shall conclude that it is 
ipracticable, or too e&pensive, to repair such tunnel con- 
lit, then they shall report someplan for bringing increased • 
ftter supply from the reservoir in Georgetown to Wash- 
l^ton by pipes or otherwise. 

Each separate item of the report shall be accompanied 
J a detailed estimate of the cost of the work required and 
le necessary costs, not to exceed ten thousand dollars, 
^iinected with the inquiry and report^s, shall be defrayed 
om the appropriation for '^increasing the water supply of 
Washington, District of Columbia:" Provided^ That in 
le preparation of this report General. Thomas L. Casey, 
uited States Army, shall be associated with the proper 
ficer.of the Government in charge of the aqueduct as con- 
ilting engineer, and his signature shall be appended to 
ad report in said capacity, and said report shall also be 
icompanied with the judgment of the Chief of Engineers, 
id made to the Secretary of War, who shall transmit the 
tme to Congress with his views thereon. 



Detailed esti- 
ea. 



Report 



Approved, March 2, 1895. 



177. — ^An Act Making appropriations for the legislative, March 2, 1805. 
:ecutive, and judicial expenses of the Government for the liscal year 
iding June thirtieth, eighteen hundred and nmety-six, and for other 
irposes. 

Be it enacted, by the Senate and House of Representatives 
^the United States of America in Congress assembled^ That Le«i8i»uve,ex- 
le following sums be, and the same are hereby, appropri-^i3 Yxp!?n "ei 
bed, out of any money in the Treasury not otherwise«pp«>p^**»'>«>8. 
ppropriated, in full compensation tor the service of the 
seal year ending June thirtieth, eighteen hundred and 
inety-six, for the objects hereinafter expressed, namely: 
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W*r Depart WiiR DEPAltTMENT. 

meut. 



Englueeroffiee. OFFICE OF THE CHIEF OF ENOIKEERS : Chief clerk, two 

thousand dollars; four clerks of class four; twoderksof 
class three; three clerks of class two; three clerks of class 
one; one clerk, one thousand dollars; one assistant messen- 
ger; and two laborers; in all, twenty-three thousand two 
huudred and forty dollars. 
Dniftam«D,eto. And the scrvices of skilled draftsmen, civil eugineers^and 
such other services as the Secretiiry of War may deem nec- 
essary, may be employed only in the office of the Chief of 
Engineers to carry into effect the various appropriations 
for rivers and harbors, fortifications, and surveys to be 
Proviio. paid from such appropriations : Provided^ That the expend- 
Limit, etc. itures ou this account for the fiscal year ending June thir- 
tieth, eighteen hundred and ninety-six, shall not exceed 
seven ty-two thousand dollars; and that the Secretary of 
War shall each year, in the annual estimates, report to 
Congress the number of persons so employed and the 
amount paid to each. 



Public build. PUBLIC BUILDINGS AND GROUNDS. 

iDgs and grounds. 
Ctork, mesMn- OFFICE OF PUBLIC BUILDINGS AND GROUNDS: Forone 

ger.etc. clerk, ouc thousaud six hundred dollars; one messenger; 

one public gardener, one thousand eight hundred dollars; 
in all, four thousand two hundred and forty dollars. 
Overseers, etc. For overseers, draftsmen, foremen, mechanics, gardeners, 
and laborers employed in the public grounds^ twentyeigbt 
thousand dollars. 
Watchmen. For day watchman in Franklin Square, six? hundred and 
sixty dollars. 

For day watchman in Lafayette Square, six hundred and 
sixty dollars. 

For two day watchmen in Smithsonian Grounds, at six 
hundred and sixty dollars each, one thousand three hun- 
dred and twenty dollars. 

For two night watchmen in Smithsonian Grounds, at 
seven hundred and twenty dollars each, one thousaud four 
hundred and forty dollars. 

For one day watchman at Judiciary Square and one at 
Lincoln Square and adjacent reservations, at six hundred 
and sixty dollars each, one thousand three hundred and 
twenty dollars. 

For one night watchman at Judiciary Square, seven hun- 
dred and twenty dollars. 

For one day watchman at Iowa Circle; one at Thomas 
Circle and neighboring reservations; one at Washington 
Circle and neighboring reservations; one at Dupont Circle 
and neighboring reservations; one at McPherson and Far- 
ragut squares; one at Stanton Square and neighboring 
reservations; two at Henry and Seaton squares and reser- 



L 



i 
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ations east of Botanic Garden; one at Mount Vernon 
quare and adjacent reservations; one for the greenhouses 
ud nursery; one at grounds south of Executive Mansion; 
leven in all, at six hundred and sixty dollars each, seven 
[lousand two hundred and sixty dollars. 

For one night watchman at Henry and Seaton squares 
lid reservations east of Botanic Garden, seven hundred 
nd twenty dollars. 

For one night watchman at Garfield Park, seven hundred 
ud twenty dollars. 

For contingent and incidental expenses, five hundred Contingent 
oUars. •^P*""' 

• *••••• 

Approved, March 2, 1895. 



CHAP. 178. — An Act Fo* the removal of snow and ice from the March 2, 1805. 
idewalks, crosswalks, and gutters in the cities of Washington and 
ieorgeto\?u, and for other purposes. 

Be it enncted by the Senate and House of Representatives 
f the United States of America in Congress assembled^ 

• •••••• 

Sec. 6. That it shall be the duty of the superintendent Removal of 
f public buildings and grounds in the District of Colum- SwewJkS'et'o?! 
ia, immediately after a fall of snow or sleet, or as soon p"^"® v^r\%, 
hereafter as practicable, to engage such assistance as he 
iny deem necessary, when funds are available, and pro- 
eed to remove from all paved sidewalks or crosswalks 
rhich may be used as thoroughfares around, about, or 
hrough the public parks within the cities of Washington 
nd Georgetown all accumulations of snow or sleet to a 
ridth sufficient to accommodate winter pedestrian travel; loe. etc., to be 
r in case the same be so congealed as to make removal by^J^ Vt? ^***' 
Tdinary methods impossible, he shall cause such paved 
ide or crosswalks to be liberally sprinkled with sand or 
awdust or such other material as will insure safety to 
pedestrians who, in the lawful and legitimate pursuit of 
heir respective avocations, Und it convenient to pass luspeoaon. 
kround, about, or through said public parks. And it shall 
\e the duty of the superintendent of public buildings and 
rrounds, personally, or by deputy or deputies, to visit each 
mblic park in the cities of Washington and Georgetown 
I.S soon as possible aft^er any snow or sleet storm, as afore- 
laid, and carefully inspect the work as herein provided for. 

• • « • * • • . 

Approved, March 2, 1895. 



^ 187. — An Act Making appropriations to supply deficiencies March 2, 1895. 

the appropriatiour for the fiscal yoar ending June thirtieth, eight- 

eu hundred and ninety-five, and for prior years, and for other pnr- 
oses. 

Be it ena>cted by the Senate and Bouse of Representatives 
fihe United States of America in Congress assembled^ Thai Deflcienci«»ap- 
be following sums be, and the same are hereby, appropri p'*®p'*»***»°»- 

ENG 95 269 
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ated, out of any money in the Treasury not otherwise ap- 
propriated, to supply deficiencies in the appropriations for 
the fiscal year eighteen hundred and ninety-five, and for 
prior years, and for other objects hereinafter stated, namely: 



War Depurt. WAR DEPARTMENT. 

ment. 

Indian River That in addition to the amount heretofore appropriated 

the sum of fifteen thousand dollars shall be, and the same 

is hereby, appropriated, out of any money in the Treasury 

Dredging ohan not Otherwise appropriated, for dredging the channel at 

" LawB. 2d Sean. *^*® ludiau River Inlet, the same to be expended under the 

53d Cong., p.35i! direction of the Secretary of War. 

• ••••• • 

Removing IMPROVEMENT AND CARE OF PUBLIC GROUNDS: For 

anow, etc. removing snow and ice, five hundred dollars. 

• •••••• 

Approved, March 2, 1895. 



Marcb 2, 1896. CHAP. 189. — All Act Mnkint; appropriations for sundry civil ex- 

penses of the Government for the liscal year ending June thirtieth, 

eighteen hundred and ninety-six, and for other purposes. 

Be it enacted by the Setiate and House of Representatives 
Sundry civil of the United States of America in Congress assembled^ That 
priiViou8. "^*"^**"*the following sums be, and the same are hereby, appropri- 
ated, tor the objects hereinafter expressed, for the fiscal 
year ending June thirtieth, eighteen hundred and ninety- 
six, namely: 



War Depart UNDER THE WAR DEPARTMENT. 

ment. 



BuiWines and BUILDINGS AND •GROUNDS IN AND AROUND WASHINGTON. 

grounds, 1). C. 

improvoment For the improvement and care of public grounds as 

and care. ^ n ir c» 

follows: 
la *** um[^°* ^^^ improvement of grounds north and south of Execu- 
pa>groun(. ^.^^ Mausiou, fivo thousand dollars; and the officer in 

charge of public buildings and grounds shall authorize the 
use of a portion of the ground within the circle south of 
the Executive Mansion for a children's playground, under 
regulations to be prescribed by him. 

For ordinary care of greenhouses and nursery, two thou- 
sand dollars. 

For ordinary care of Lafayette Square, one thousand 
dollars. 

For ordinary care of Franklin Square, one thousand 
dollars. 

, For ordinary care of Lincoln Square, one thousand 
dollars. 
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For care and improvement of Monument grounds, three 
thousand dollars. 

For cpntinuing improvement of reservation numbered oidoan»i,eto. 
seventeen and site of old canal northwest of same, three 
thousand dollars: Provided^ That no part thereof shall be Prtnnao. 
expended upon other than property belonging to the United ^»P«°diture. 
States. 

For repair of post-and-chain fences and high iron fences, 
and constructing stone coping about reservations, one 
thousand five hundred dollars. 

For manure, and hauling the same, four thousand dollars. 

For painting watchmeu^s lodges, iron fences, vases, 
lamx>s, and lamp-posts, one thousand dollars. 

For purchase and repair of seats, one thousand dollars. 

For imrchase and repair of tools, two thousand dollars. 

For trees, tree and plant stakes, labels, lime, whitewash- 
ing, and stock for nursery, to be purchased by contract or 
otherwise, as the Secretary of War may determine, two 
thousand dollars. 

For removing snow, and ice, one thousand two hundred 
dollars. 

For flowerpots, twine, baskets, wire, splints, moss, and 
lycopodium, one thousand dollars. 

For care, construction, and repair of fountains, one thou- 
sand five hundred dollars. 

For abating nuisances, five hundred dollars. 

For improvement, care, and maintenance of various 
reservations, ten thousand dollars. 

For improvetnent, maintenance, and care of Smithson- 
ian grounds, two thousand five hundred dollars. 

For improvement, care, and maintenance of Judiciary 
Square, two thousand five hundred dollars. 

That under appropriations herein contained no contract Limit for con- 
shall be made for making or repairing concrete or asphalt ^^^p*^*"®"*** 
])avements in Washington City at a higher price than two 
dollars and twenty-five cents per square yai'd for a quality 
equal to the best laid in the District of Columbia prior to 
July Urst, eighteen hundred and eighty-six, and with a 
base of not less than six inches in thickness. 

For laying asphalt walks in various reservations, two 
thousand five hundred dollars. 

For cleaning statues and repairing pedestals, two hun- 
dred dollars. 

For expenses, including advertising, of sale of old con- 
demned and useless property, one hundred dollars. 

For repairs and fuel at the Executive Mansion, as follows: Exoon ti vo 

For care, repair, and refurnishing the Executive Man-J^JJ\.|,^j*-gJ^' 
sion, twenty-five thousand dollars, to be expended by con- 
tract or otherwise, as the President may determine. 

For fuel for the Executive Mansion, greenhouses, and 
stable, three thousand dollars. 

For care and necessary repair of greenhouses, four thou- 
sand dollars. 

For repairs to conservatory, Executive Mansion, two 
thousand dollars. 



\ 
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uUvS'^^^MmSS I^IC^HTINO THE EXECUTIVE MANSION AND PUBLIC 

an^d pub*?o GROUNDS: For gas, pay of lamplighters, gas-fitters, and 
Krounds. laborers ; purchase, erection, and repair of lamps and lamp- 

posts; purchase of matches, and for repairs of all kinds; 
fuel, and lights for office, office stable, watchmen's lodges, 
and for the greenhouses at the nursery, fourteen thousand 

SSimom r^^^^**'"®' -^^^^*^^j That for cach sixtbot burner not con- 
^^Mimom P«"',|^^Q|j ^iijjj ^ meter in the lamps on the public grounds uo 

more thau twenty dollars and fifty cents shall be paid \\er 
lamp for gas, including lighting, cleaning, and keeping in 
repair the lamps, under any expenditure provided for in 
this Act; and said lamps shall burn not less than three 
thousand hours per annum; and authority is hereby gim\ 
to substitute other illuminating material lor the same or 
less price, and to use so much of the sum hereby appro- 
priated as may be necessary for that purpose: Frmdti, 

Governors. That bcfore any expenditures are made from the appropri- 
ations herein provided for, the contracting gas company 
shall equip each lamp with a self-regulating burner and tip, 
so combined and adjusted as to secure under all ordinary 
variations of pressure and density a consumption of six 
cubic feet of gas per hour. 

Electric iighto. For clectric lights for three hundred and sixty-five nights 
from seven posts, at thirty cents per light per night, seven 
hundred and sixty-six dollars and fifty cents. 

Repairof water REPAIR OF WATER PIPES : For repairing and extending 
pipeii,etc. water pipes, purchase of apparatus for cleaning them, pur- 
chase of hose, and for cleaning the springs and repairing 
and renewing the pipes of the same that supply the Capi- 
tol, the Executive Mansion, <and the building for the StAte, 
War, and Navy Departments, two thousand five hundred 
dollars. 

For changing route of pipe line that supplies the Capi- 
tol, incasing a portion of it in concrete, and uncovering and 
examining the entire line, ten thousand dollars. 

Tele|rraph,C»p. TELEGRAPH TO CONNECT THE OAPITOL WITH THE 

meDU,iid^?it^ ^^^^^T^^^N*^® ^^^ Government Printing Office: 
ing Office. For carc and repair of existing lines, one thousand two 
hundred and fifby dollars, 
waehington WASHINGTON MONUMENT: For the care and mainte- 
onumen . naucc of the Washington Monument, namely: For one 
custodian, at one hundred dollars per month; one steam 
engineer, at eighty dollars per month; one assistant steam 
engineer, at sixty dollars per month; one fireman, at fifty 
dollars per month ; one essistant fireman, at forty- five dol- 
lars per month; one conductor of elevator car, at seventy- 
five dollars per month; one attendant on floor, at sixty 
dollars per month ; one attendant on top floor, at sixty dol- 
lars per month ; three night and day watchmen, at sixty 
dollars per month each; in all, eight thousand five ban- 
dred and twenty dollars. 
Expenses. ^ov fucl, lights, oil, wastc, packing, tools, matches, paints, 

brushes, brooms, lanterns, rope, nails, screws, lead, electric 
lights, heating apparatus, oil stoves for elevator car and 
upper and lower floors, repairs to engines, boilers, dynamos, 
elevator, and xepa\i^ ot ^VV kind^ connected with the mon- 
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vment and machinery, and purchase of all necessary arti- 
cles for keeping the monument, machinery, elevator, and 
electric-light plant in good order, three thousand dollars. 



ENGINEER DEPARTMENT. ^J^£PT^ ^®" 

partment. 

For continuing improvement of harbor at Philadelphia, ^iver and^har. 
Pennsylvania: (Jontinuiug improvement, removal of Smiths menu "^'*'^ * 
Island and Windmill Island, Pennsylvania, and Petty p^*>»^®*p^»*' 
Island, New Jersey, and adjacent shoals, eight hundred 
and li^y thousand dollars. 

For construction of niovable dam numbered six, in the Ohio River, 
Ohio River, near Beavor liiver, in siddition to the amount *uw8, 2d sess. 
heretofore aiipropriated, the sum of one hundred and fifty s3**^®"«'P-355. 
thousand dollars. 

For improving harbor at Galveston, Texas : Continuing Galveston, Tex. 
improvement, one million one hundred and sixty thousand 
dollars, one hundred thousand dollars of which may be ex- 
X>ended for dredging, under the direction of the Secretary 
of War, by contract or otherwise, as may be most econom- 
ical and a4.vantageous to the United States. 

For improving Hudson Kiver, New York: Continuing Hudson River, 
improvement, five hundred thousand dollars. ^•^* 

For improving Great Kanawha River, West Virginia: ^^g^{^«»^j^^J- 
Completing improvement, five hundred and eighty thou- w. vl. ^®'* 
sand seven hundred dollars. 

That the Secretary of War be, and he is hereby, author- Muskingnm 
ized, in his distribution, to apply so much of the funds now ^^^^''O***®- 
applicable to the care«preaervation, and maintenance of the 
public works of the United States, as may be necessary, 
not exceeding two thousand five hundred dollars, to rebuild 
or repair the protection wall now standing upon the ground Repair of waii, 
owned by the United States at Zanesville, Ohio, on the ^•°*'*^^**- 
Muskingum Biver, and which is a part of the public works 
of said river, more particularly described as follows: Be- 
ing stone wall on the west bank of the river, constructed 
by the State of Ohio as part of the pubhc works of Ohio, 
and being that part of the wall about one hundred feet 
north of the Main Street bridge. 

For improving Mississippi Kiver from the mouth of the MiRsissippi 
Ohio River to the landing on the west bank below the ohir't^ M^Sne^ 
Washington avenue bridge, Minneapolis, Minnesota: Con-*poii«> 
tihuiug improvement from the mouth of the Ohio River to 
the mouth of the Missouri River, seven hundred and fifty- 
eight thousand three hundred and thirty-three dollars and 
thirty- three cents: Provided j That in the discretion of the Ptovim. 
Secretary of War, not exceeding one hundred and fifty ttilf"^***** •***' 
thousand dollars of this appropriation may be expended 
in using movable jetties or steel caissons in removing bars 
and improving the low- water channel of said river; Con- 
tinuing improvement from the mouth of Missouri River to 
Minneapolis, eight hundred and sixty-six thousand six hun- 
dred and sixty-six dollars and sixty-seven cents: Provided^ oiT*'^**'^ *** 
iThat eighty-five thousand five hundred dollars thereof, or ^ ^*^^ 
as much as may be necessary, shall be expended^ under the^ 
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direction of the Secretary of War, with a view to improv- 
ing the navigation from the city of Warsaw to the city of 
Quincy, by preventing the water from overflowiug tbe nat- 
ural and artiiical banks along the east bank of that part of 
said river, and deepening the channel, in accordance with 
the survey reported on December thirteenth, eighteen bun- 
dred and ninety-four, and the accompanying estimates; and 

Iowa bank. *^^^ eighty-ftvc thousand dollars thereof shall be expended 
to commence the work, under the direction of tbe Secre- 
tary of War, from the mouth of Flint Creek, in Des Moines 
County, State of Iowa, and running along the west bank 
of the river to the mouth of the Iowa River, with a view to 
impraving the navigation by preventing the water from 
overflowing the natural and artificial banks along that 
part of the river, aud deepening the channel, in accordance 
with the survey reported on January third, eighteen hun- 
dred and ninety five, and the accompanying estimates; and 
so much thereof as may be necessary, not to exceed one 
thousand dollars, may, in the discretion of the Secretary 
of War, be expended in the improvement of the channel 

Bay aty,wi8 ^ *^® harbor of Bay City, Wisconsin, at the head of Lake 
Pepin J in all, one million six hundred and twenty-five 
thousand -.loUars. 

Saint Marys For improving Saint Marys River at the Falls, Michigan: 
FaU8,Mic . Completing improvement, four hundred and eighty-three 

thousand eight hundred and sixty-five dollars. 

Groat Lakes. For improving channel connecting the waters of the 
Great Lakes between Chicago, Duluth, and Buffalo, five 
hundred thousand dollars. 

Point Jodith, ' For harbor of refuge at Point Judith, Rhode Island: 
harbor of refuge. Q^jj^jjj^jj^g improvement, three hundred thousand dollars. 

Charleston. For improving harbor at Charleston, South Carolina: 
^'^' Completing improvement, five hundred thousand dollars. 

Savannah, Ga For improving harbor at Savannah, Georgia: Complet- 
ing improvement, eight hundred and fifty-six thousand two 
hundred and fifty dollars. 

Mowie, AU. For improving harbor at Mobile, Alabama: Completing 
improvement, two hundred and ninety-one thousand three 
hundred dollars. 

Humboldt, cai. For improving harbor and bay at Humboldt, CaUfornia: 
Continuing imx)rovement, two hundred and twenty-five 
thousand dollars. 

Mississippi 
_iiver Commis- . 
Bion. SlSSippi 

j^j^^*j.»**""^PP*Ohio River, including salaries, clericiil^ office, traveling,', 

and miscellaneous expenses of the Mississippi River Com- 
mission, two million six hundred and sixty-five thousand 
dollars. 
Missouri River Uudcr Missouri RivCT Commission : For improving Mis- 

^MiMouJiRivor. souri Rivcr from its mouth to Sioux City, Iowa, including 

salaries, clerical, office, traveling, and miscellaneous ex- 
penses of the Missouri River Commission, surveys, perma- 
nent bench marks and gauges, seven hundred and fifty 
Proviw. thousand dollars: Prorified, That forty thousand dollars 

thereof shall be expendcMl, under the direction of the Secre- 
tary of Wat^ioi \>^^feiL\>^\k«vttu of the improvements for the 



«.»„.»«. ppi Under Mississippi River Commission: For improvingMis- 
River Commis. gig^j ^ j^j^^^ ^.^^^ jj^.^^l ^^^ ^1^^ Pusses to the mouth of the 
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protection of the banks of the Missouri River in front of 

Sioux City and on the Iowa side of the river. lowa^"^ ^' 

That the Secretary of War be, and he is hereby, author- pSJijP sJ*^"}^ 
ized and directed to expend, from the appropriation of lakiw union and 
twenty-five thousand dollars " For dredg^iug Salmon Bay, ^^L^w^.^^ieae. 
and improvement of the waterway connecting the waters wdCong., p. 36o*. 
of Puget Sound, at Salmon Bay, with lakes Union and 
Washington, by enlarging the said waterway into a ship 
canal, with the necessary locks and appliances in connec- 
tion therewith,'^' made by the ** Act making appropriations 
for the construction, repair, and preservation of certain 
public works on rivers and harbors, and for other purposes," 
received by the President August seventh, eighteen hun- 
dred and ninety-four, the sum of five thousand dollars in 
making a definite survey and location of said improvement, 
and in preparing a cadastral map, showing each piece of 
property required to be deeded to the United States or from 
which a release is required, with its metes and bounds. 

That the President of the United States is hereby author- Yaquina Bay. 
ized to appoint a board, to consist of three officers of tiie^'gxkmination 
Engineer Corps, who shall make an examination of the bar of bar. 
of the Yaquina Bay, in Oregon, with a view to a project for saacon^j^^m. 
deeper water, and shall report the result of such investiga- 
tion, with estimate of cost, to the next regular session of 
Congress: Provided^ That the cost of said investigation, proviso. 
and also surveys and expenses of said board, shall be 
defrayed from the balance of money available of the appro- Balance. 
priation made for improving the harbor at Yaquina Bay, 
in Oregon, by Act of Congress of August seventh, eighteen 
hundred and ninety-four. 

That the Secretary of War, in his discretion, is hereby saWne River, 
directed to use and expend in dredging and deepening '''*JJ;^^i„g ^^^ 
the channel of the Sabine River in Texas, at and across bar. 
the bar at the mouth of said river in Sabine Lake, a sum 
not exceeding four thousand dollars, to be taken from an ^jJ-JJ*' ^^,^" 
appropriation made at the second session of the Fifty- "^''** 
third Congress of the United States, amounting to two 
hundred and seventy-five thousand dollars, for '' Improving 
harbor at Sabine Pass, Texas: Continuing injx)rovemeut," 
by the Act entitled "An Act making appropriations for 
the construction, repair, and preservation of certain public 
works on rivers and harbors, and for other purposes." 

Harbok of refuge at Woods Holl, Massaohu- wood« uou, 
SETTS: For repair of the stone pier or breakwater consti-^"*** 
tuting a harbor of refuge at Woods Holl, damaged by the nariw of n?- 
storm of January twenty-sixth, eighteen hundred and "^** 
ninety-five, and for repairing, so far as may be necessary 
the wooden wharf upon said breakwater, five thousand 
dollars. 

That the Secretary of War in his discretion is hereby 08w«.go,N.Y. 
authorized and directed, to expend, from the appropriation 53ac^n/*^p'S4o' 
of thirty-seven thousand dollars for the improvement of * ^ " 
the harbor at Oswego, New York, made by the river and 
harbor appropriation Act passed at the second session of 
the Fifty-third Congress, not to exceed eight hundred dol- 
lars for the purpose of making a survey, examinatlou^ aud 
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preparation of the project for the construction of an east 

Breakwater, breakwater or jetty at the mouth of the Oswego River, for 
' the protection of the harbor and to render entrance to it 
easy and safe. 

Dunkirk. K.Y. That the Secretary of War, in his discretion, be, and he 

63ac^ng^!p.'Mo.' hereby is, authorized to use a sum not exceeding eight linn- 

•dred dollars of the appropriations for the improvement of 

the harbor at Dunkirk, New York, carried in the hint river 

Survey. and harbor Act, for a survey of said harbor, in aceordauce 

with the recommendations of the Secretai:y of War. 

Nicaragua For the purpose of ascertaining the feasibility, perma- 
^"AjiertainiiigHence, and cost of the construction and completion of 
feaeibUity.ous. Nicaragua Canal by the route contemplated and provided 
for by an Act which passed the Senate January twenty- 
eighth, eighteen hundred and ninety-five, entitled ^^ An Act 

Vol. 25, p. 873. to amend the 'Act entitled 'An Act to incorporate tbe 
Maritime Canal Company of Nicaragua,' approved Febru- 
ary twentieth, eighteen hundred and eighty-nine," twenty 
thousand dollars, to be expended under the direction of the 
Secretary of State. 

Boani of eugi And a board of three engineers is hereby constituted to 
■•®"^****"*°®' make the survey and examination necessary for such ascer- 

seiection. tainmcut; said board to be selected and appointed by tbe 
President of the United States, one from the Corps of 
Engineers of the United States Army, one from the Engi- 

Compenaation. neers of the Navy, and one from civil life; and the com 
pensation of the Bsembers of said board shall be fixed by 
the President, not to exceed five thousand dollars eacb, 
including such pay as the engineers so selected are receiv- 
ing, for the time they are so employed, from the Govera- 

Datiea. lucut. And the said board^ under such arrangements aud 

regulations as shall be made by the Secretary of State with 
the approval of the President of the United States, shall 
visit and personally inspect the rout« of the said canal, 
examine and consider the plans, profiles, sections, prisms, 
and specifications for its various parts, and report thereon 
to the President; and should they ascertain that any devia- 
tion from the general line of the proposed route is desira- 
ble, they shall so state in their findings and conclusions 
with regard thereto in their report. 

Report. And said board shall make their report on or before 

November first, eighteen hundred and ninety-five; and the 
appropriation shall be immediately available. 

The foregoing api)ropriations for work on rivers and har- 
bors shall be immediately available. 



Hiscenaneoua. MISCELLANEOUS OBJECTS. 

Nortbera ^etS/ SURVEY OF NORTHERN AND NORTHWESTERN LAKES: 

lakea. ' " For printing and issuing charts for use of navigators and 

electrotypiugplates for chart printing, two thousand dollars. 

For surveys, additions to, aud correcting engraved plates, 

to be available until expended, twenty-five thousand dollars. 
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The President of the United States is authorized to ^ J°|5»i*n^^o3^ 
appoint, immediately after the passage of this Act, three water channe^^ 
persons, who shall have power to meet and confer with any Sj^tiJjjS* *® 
similar committee which may be appointed by the Govern- 
ment of Great Britain or of the Dominion of Canada, and 
who shall make inquiry and report whether it is feasible to 
build such canals as shall enable vessels engaged in ocean 
commerce to pass to and fro between the Great Lakes and 
the Atlantic Ocean, with an adequate and controllable 
supply of water for continual use; where such canals can 
be most conveniently located, the probable cost of the same, 
"with estimates in detail ; and if any part of the same should 
be built in the territory of Canada, what regulations or 
treaty arrangements will be necessary between the United 
States and Great Britain to preserve the iree use of such 
canal to the people of this country at all times; and all 
necessary facts and considerations relating to the construc- 
tion and fnture use of deep-water channels between the 
Great Lakes and the Atlantic Ocean. The persons so 
appointed shall serve without compensation in any form, 
but they shall be paid their actual traveling and other nee- Expenaes. 
essary expenses, not exceeding in all ten thousand dollars, 
for which purpose the said sum of ten thousand dollars, or 
so much thereof as may be necessary, is hereby appro- 
priated. 

The President may, in his discretion, detail as one of ^t«>i- 
such persons an officer of the Army or Navy. 

Transportation of reports and maps to foreign TrMsporting 
COUNTRIES : For the transportation of reports and maps "•^" 
to foreign countries through the Smithsonian Institution, 
one hundred dollars. 

• •••••• 

Harbor OF New York : For prevention of obstructive New York H*r. 
and injurious deposits within the harbor and adjacent ^^^ 
waters of New York City : 

For pay of inspectors and deputy inspectors, office force, in8pectoni,©t€. 
and expenses of office, fifteen thousand dollars; 

For pay of crew and maintenance of steamer Argus, eight ve^seu. 
thousand dollars; 

For pay of crew and maintenance of steamer Nimrod, ten 
thousand dollars; 

For pay of crew and maintenance of one steam tug here- 
tofore authorized by law, twelve thousand dollars, to be 
immediately available; 

For purchase or construction of one steam tug, forty-five New tug. 
thousand dollars, or so much thereof as may be necessary, 
to be immediately available; 

In all, ninety thousand dollars. 



PUBLIC PRINTING AND BINDING. JdblbdC""' 

• « • • « • • 

Government Printing-Office Buildino: For the Goremment 
construction by the Chief of Engineers of a fireproof build- ^'co^i^^n 
ing upon the lot belonging to the United States now ncciv ofbuudmv^w*ii 
pied by the stables of the Government, T?m\\.m^ O^isfc^^'''''''^^^'*^ 
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according to the plan and specifications of Colonel John 
M. Wilson, of the Engineer Corps, submitted to Geueral 
Thomas L. Casey, Chief of Engineers, December seven- 
teenth, eighteen hundred and ninety-four, and approved 
by him, one hundred and twenty-one thousand one hun- 
dred and twenty-one dollars and ninety cents, to be imme- 
diately available and until the completion of said work. 
for^^flTSKlin? "^^^ appropriation of seventy-five thousand dollars made 
etc., continued. ' by the suudry civil appropriation Act, approved August 
eighteenth, eighteen hundred and ninety- four, for the repair 
of the Government Printing Office, to provide tire e^scapei^ 
and to put the building in a safe and secure condition, shall 
PMnti*n**** J° bc available until the completion of the work. At anytime 
eithe" Houi»elowhen there is no joint committee of the two Houses of 

joint^ TOmraitte©^^"^®®^ ^^*® powcrs and duties under the law devolving 
exiBta. upon the Joint Committee on Printing shall be exercised 

and performed by the Committee then in existence of either 

House. 

Approved, March 2, 1895. 



RESOLUTIONS. 

^«»niber 24. [No. 2.] Joint Resolution Extending time for Report of Board of 
^^^' Engineers surveying canal routes from Liake Erie to the Ohio River. 

Resolved by the Senate and House of Representatives of th 
T?me Mtendwi United States of America in Congress assembled j That the 
for report of Board of Bnginccrsof the Army api)ointed to survey sundry 
neers. ** * " *^'" canal rou tcs through the State of Ohio under the provisions 
LawB 2d sesfl ^^ ^^® Rivcr and Harbor Appropriation Bill passed at the 
B3dCong.,p.355. last scssiou of the present Congress are granted an exten- 
sion of time for their survey and are hereby authorized to 
report at the first session of the next Congress, instead of 
at the present session. 

Approved, December 24, 1894. 



February 1,1895. [No. 8.] Joint Resolution To provide for the expenditure of the 
appropriation heretofore made for the dredging of Everett Hnrbor. 

Resolved by the Senate and House of Representatives of i^t 

Everett Ha r- United States of America in Congress assetnbled^ That the 

^piaii"fo*r im. appropriation of ten thousand dollars heretofore made 

Sdo**tId " ® " * for dredging Everett Harbor, at Everett, in the State of 

LawR,*2d 8e88. Washington, may be used by the Secretary of War in the 

B3<icoiig.,p.36o. construction of a fresh- water harbor at Everett, in said 

State, in accordance with the project submitted by Captain 

Thomas W. Symous, of Oori)s of Engineers, United States 

Army, on July ninth, eighteen hundred and ninety-four, 

and printed in Senate Executive Document numbered one 

hundred and thirty-nine, part two, second session of the 

Fifty-third Congress. 

Approved, Ye\>T\x2bT^ \^\%^^, 
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[No. 11.} Joint Resolution Authorizing the Secretary of War toFebrnaryi3,i895. 
make a survey of Kalamazoo River from Lake Michigan to Sangatuck. 

Resolved by the Senate and House of Representatives of the RJ^er^Mteh *^° 
United States of America in Congress assembled^ That the snrvey ordered. 
Secretary of War be, and is hereby, authorized and directed 
to make a survey of Kalamazoo kiver from Lake Michigan 
to Saugatnck, as contemplated in Executive Document num- 
bered one hundred and ninety- nine, House of Representa- 
tives, Fifty-third Congress, third session, to be paid for out 
of appropriation heretofore made for surveys. 

Approved, February 13, 1895. 



[No. 15.] Joint Resolution Authorizing the Secretary of War to Febniaryi8,l896. 
expend a portion of the appropriation made in the River and Harbor 
Act of eighteen hundred and ninety-four for Saint Joseph Harbor, in 
the state of Michigan, to complete the connection between Saint 
Joseph Harbor and Benton Harbor. 

Resolved by the Senate and House of Representatives of the Mfc*h°* •'^**«>p^*' 
United States of America in Congress assembled^ That the u»e of appro 
Secretary of War be, and he is, authorized in his discre- K?****'* ^^^ 
tion to apply so much of the appropriation for the improve- .JS^'^*' 2d seas, 
ment of Saint Joseph Harbor, in the State of Michigan, ^*^^°*^'P-^- 
made in the Biver and Harbor act of eighteen hundred and 
ninety-four, as may in his judgment be necessary to com- 
plete the connection between Saint Joseph Harbor and 
Benton Harbor in said State of Michigan. 

Approved, February 18, 1895. 



[No. 24.] Joint Resolution Granting permission for the erection of _^Aroli 2, 1895. 
a bronze statue iu Washiugton, District of Columbia, in honor of the 
late Professor Samuel D. Gross, doctor of medicine, doctor of laws, 
doctor of civjl law. 

Whereas the physicians and surgeons of the United P«*«ni>i«- 
States of America have raised a fund for the erection of a 
bronze statue to the memory of Samuel D. Gross, doctor 
of medicine, doctor of laws, doctor of civil law, late pro- 
fessor of surgery in the Jefferson Medical College of Phil- 
adelphia, whose labors in the cause of his profession as 
surgeon and as author have caused his name to be respected 
in the civilized world as one of the benefactors of his race 
and have added luster to the entire medical profession of 
the United Stsites : Therefore, be it 

Resolved by the Senate and House of Representatives of the ^*J ™J* • ^ JJ- 
United States of America in Congress assembled. That per- Ponniwiion^to 
mission be, and' the same is hereby, granted to the American f^waJSngton.'' 
Surgi4;al Association and the Alumni Association of the 
Jefferson Medical College to erect said statue in such place 
in the city of Washington, District of Columbia, as shall 
be designated by the Sui)erintendent of Public Buildings 
and Grounds. And the sum of fifteen hundred dollars, or 
so much thereof as may be necessary, is hereby appropri- 
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for^iSSMtai**^**" ated, out of any money in the Treasnry not otherwise appro- 
or peues a . plated, foF the erection of a ])ede8tal npon which to place 
the said statue. 
Approved, March 2, 1895. 



Maro h 2, 1895. [No. 26. ] Joint Resolution To extend the time for taking tertimony 
in relation to the value of the improvements of the MonongabeU 
Navigation Company on the Mouongabola River in Pennsylvania. 

Resolved by the Senate and House of Representatives of the 

RivOT Pa****^* J7nited States of America in Congress assembled^ That the 

^*'' *■ time for taking testimony as to the value of the improve 

Timeforroportinents of the Mouongahela Navigation Company on the 

erj*extonded?*' Mouongahcla Kivcr in Pennsylvania and the commercial 

Lawn 2<i mms. importance of the free navigation of said river, directed to 

68d Cong.. p. 348. y^^ takcu by the Secretary of War under the River and 

Harbor Act of August seventeenth, eighteen hundred and 
ninety-four, be, and the same is liereby, extended to the 
thirtieth day of September, eighteen hundred and ninety- 
five, and the Secretary of War shall report to Congress 
thereon at its next regular session in December next, to the 
end that Congress may determine as to the expediency of 
Proviw. making the navigation of said river free from tolls: Pro- 
xpensM. x^idcd^ That the expense of taking such testimony shall be 
paid for out of the appropriation for the improvement of 
the Monongahela River, contained in the act aforesaid. 

Approved, March 2, 1895. 




PRIVATE ACTS. 

January 17. 1885. CHAP. 32.— An Act For the relief of I. H. Hathaway and Company. 

Preamble. Wherciis it appears that Thomas H. Handbury, nwuor, 

Corps of Engineers, United States Army, did, on the four- 
teenlli day of June, eighteen hundred and ninety-four, issue 
a check, numbered two hundred and sixty-nine thousand 
seven hundred arid ninety-eight, for ten thousand one hun- 
dred and fifteen dollars and thirty-four cents, on the assist- 
ant treasurer of the United States at New York in favor 
of I. H. Hathaway and Company, in payment of contract 
work done at month of Saint Johns River, Florida, which 
check is alleged to have been lost in transmission tliron^li 
the United States mails between Saint Augustine, Florida, 
and Philadelphia, Pennsylvania; and 
voL23,p.306. Whereas the provisionsof the Act of February sixteenth, 
p.?i'^" ***' ^*' eighteen hundred and eighty-five, amending section thirty- 
six hundred and forty-six, Revised Statutes of the United 
States, authorizing United States disbursing officers and 
agents to issue duplicates of lost checks, apply only to 
checks drawn to two thousand five hundred dollars or less: 
Therefore, 
I. H. Hathaway. Be it enacted by the Senate and House of RepresentativeJi 
to htiMVieS^^ of the United States of America in Congress assembled y That 
the said Thomas H. Handbury. mt^or, Corps of Engineers, 
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United States Army, be, and he is hereby, instructed to 
issae a duplicate of said original check, under such regu- 
lations in regard to its issue and payment as liave been 
prescribed by the Secretary of the Treasury for the issue 
of duplicate checks under the provisions of section thirty- r.s.,mc. 9646, 
six hundred and forty-six, Bevised Statutes of the United p*^*^' 
States. 

Approved, <ianuary 17, 1895. 



51. — An Act Aathorizing the sale of title of United States January 26. ia>5. 
to a tract of land in Montgomery County, in the State of Maryland, 
to WiUiam H. and George Bobinger. 

Whereas William H, Bobinger and George Bobinger, of p««°»^*®- 
Montgomery Couuty, Maryland, have been in the peaceable 
and aninterrupted possession of the tract of laud in said 
county and State, hereinafter described by metes and 
bounds, for a period of fifteen years, under a claim of title 
and a bona fide belief that the same was indefeasible and in 
them, and under that belief have made valuable improve- 
ments thereon ; and 

Whereas under recent surveys ordered by the chief 
engineer of Washington Aqueduct it has been discovered 
that title thereto is in the United States: Now, therefore, 

Be it enacted by the Senate and House of Representatives wiiuamu.and 
of the United States of America in Congress assembled^ That^*"*® BoWn- 
the Secretary of War be, and is hereby^ authorized and saie or lands 
required to sell, grant, and convey unto William H. Bob- couSy?'fidTtZ 
inger and George Bobinger, of Montgomery County, in the 
Stote of Maryland, all the right, title, and interest of the 
United States in and unto all that tract of land in said 
county and State hereinafter described, at a price to be 
determined by the Secretary of War upon a consideration of 
all the circumstances of the case, which price shall be exclu- 
sive of the value of the improvements on said land : Pro- ProvUot. 
Tided, That the Secretary of War shall be of the opinion w^a^^^n^'g to^'n 
that the said sale will in no wise be detrimental to the aquedact 
Washington Aqueduct: Provided, That the encroachment Bonafldeocc 
thereon was not fraudulent and that the said Bobiugers p*****"- n" 

are the bona fide x>roprietors of the said adjacent land on 
which said hotel is built: 

Beginning at a point south eighty-five degrees twenty- Description. 
one minutes west, seventy-six and one-half feet from a 
stone marked " W. A, N. 43," and running thence north 
four degrees thirty-nine minutes west forty-seven feet; 
thence south eighty-five degrees twenty-one minutes west 
and parallel with the southern boundary of the United 
States land next west of Cabin John Bridge one hundred 
and eleven feet; thence south four degrees thirty-nine min- 
utes east forty-seven feet; then north eighty-five degrees 
twenty-one minutes east one hundred and eleven feet to 
the place of beginning, containing five thousand two hun- 
dred and seventeen square feet, or about one-eighth of an 
acre of land. 

Approved, January 26, 1895. 
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[The roferenoes in Roman aro to part (or volume) and those in Arabic to page.] 

A. 

Absecon Channel, Absecon Inlet, N. J., exaininatiou to nnite waters between 

Rrigantine Beach, RumPoint, and i, 133; ii, 1094 

Absecon Inlet, N. J., examination of inside of, between Atlantic City and 

Rrigantine Beach 1, 133; ii, 1094 

Adelaide, Maria (schooner), removal of wreck of .- i, 70, 712 

Agate Bay, Minn., improvement of harbor at 1, 344 ; iv, 2530 

Annapee Harbor, Wis., improvement of 1, 359 ; i v, 2617 

Aitken, Kate F, (schooner), removal of wreck of 1, 198 ; ii, 1447 

Alabama River, Ala., improvement of i, 231 ; ii, 1663 

Albemarle Sound, N. C, improvement of waterway between Norfolk Harbor, 

Va., and 1,173; ii, 1286 

Allegheny River, Pa. : 

Harbor lines at Pittsburg, establishment of I, 21, 471 ; in, 2420 

Herr Island Dam, construction of i, 326 ; in, 2410 

Improvement of 1, 326; iii, 2406 

Lock and dam between Herr Island Dam and proposed Tarentum Dam, 

survey for. i, 328 

Tarentum Lock and Dam, survey for i, 328 

AUeghenif (steamship), removal of wreck of n, 1078 

Alligator River, N. C, survey of i, 192; ii, 1384 

Allouez Bay, Wis., survey of 1, 352 ; iv, 2584 

Alloway Creek, N. J., improvement of i, 130 ; ii, 1069 

Alpena Harbor, Mich., improvement of i, 389: iv, 2826 

Alsea River, Oreg., survey of i, 459; v, 3505 

Altamaha River, Ga., improvement of i, 202; ix, 1477 

American River, Cal. : 

Examination of, to prevent sand deposits in Sacramento River, near Sacra- 
mento 1,440; v,3335 

Improvement of, (by California Debris Commission) i, 470; vii, 4049 

Amit« River, La., improvement of 1, 247 ; in, 1747 

Anacostia River, D. C., improvement of, at Washington i, 159; ii, 1217 

Anclote River, Fla., extimination of i, 222 ; ii, 1573 

Anita Rock, San Francisco Harbor, Cal., examination for removal of. i, 431; v, 3259 

Ann, Cape, Mass., improvemeut of harbor of refuge at Sandy Bay i, 42, 606 

Apalachicola Bay, Fla., improvement of i,223; ii, 1611 

Apalachicola River, Fla., improvement of, and the Cut-off i>224; ii, 1615 

Appomattox River, Va., improvement of i, 171 ; ii, 1284 

Appoquinimink River, Del., improvement of i, 135 ; ii, 1114 

Aqueduct Bridge, across Potomac River at Washington, D.C., repair of. i, 484; vii,4085 
Aquia Creek, Va. : 

Improvement of i, 160; ii, 1224 

Reconstruction of bridge across i, 479 

Arch Rock, San Francisco Harbor, Cal., examination for removal of., i, 430; y, 3253 
Arkansas River: 

Bridge near Hicks Rock, Ind. T., construction of i, 476 

Bridge near Van Baren, Ark., construction of i, 475 

Improvement of : i, 281 ; m, 1998 

Removal of obstructions in i, 280 ; in, 1995 

Removal of wreck at Little Rock, Ark 1,286; in, 2037 

Arthur Kill, N. Y. and N. J., improvement of i, 109, 969 

Arthnr, Lake, La., improvement of i, 25*1 ; in, 1768 

Ashland Harbor, Wis., improvement of i, 347; iv, 25t>4 

Aflhley River, S. C. : 

Improvement of i, 197 ; 11, 1433 

Removal of wrecks in 1,198; n, 1447 

ENO 95 1 1 
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Ashtabula Harbor, Ohio: 

Improvement of i, "^H; v,3ll3 

Survey of, for harbor of refu^^e and increase of anchorage facilities, i, 413; v, 3122 

Water levels i,497; vii.4251 

Assistants to Chief of Engineers 1,499 

Astoria, Oreg., survey of Columbia Kiver in front of i, 468 ; v, 3606 

Atlantic City, N.J. , examination of inside of Absecon Inlet between Brigan- 

tine Beach and i,133; ii,1094 

Atlantic Ocean, removal of wrecks in ii, L079, 1356 

B. 

Back Cove, Portland, Me. : 

Bridge obstructing entrance to 1,482 

Improvement of channel in i, 33, 566 

Back River, Va., examination of Harris Creek prong of i, 167; ii, 1265 

Bad River, Mich., examination of, to St. Charles 1,396; iv,2852 

Bagaduce River, Me., improvement of i, 25,546 

Baldwin County, Ala., construction of bridge across Perdido River, near Hol- 

man Ferry, by i,474 

Ballard, Wasn., establishment of harbor lines in Pnget Sound at., i, 21, 473; v,3543 

Baltimore and Ohio Southwestern Railway Company, bridge of i, 320, 481 

Baltimore Harbor, Md. : 

Defense of 1,5,6,14,15 

Improvement of channel to i»152; ii,1175 

Improvement of channel to Cui-tis Bay i, 154; ii, 1181 

McHenrv, Fort, sea wall at \ i,15 

Survey of 1,157; ii,1201 

Bar Harbor, Me., construction of breakwater from Mount Desert to Porcupine 

Island i,25,5U 

Barren River, Ky ., operating and care of locks and dams on 1, 338; m, 2475 

Bartholomew Bayou, La. and Ark., improvement of i, 271 ; ill, 1917 

Bass River, Mass. : 

Examination of 1,72,739 

Removal of wrecks in Nantucket Sound near 1, 69, 70, 710 

Baton Rouge Harbor, La., examination of 1, 261 ; in, 1793 

Battalion of Engineers 1,18,523 

Batteries i, 5, 12 

Bay Ridge Channel, New York Harbor, N. Y., imf)rovement of i, 103, 943 

Bayou Sara, La., examination of harbor at iii,17^ 

Bear Creek, Miss., examination of 1, 280; in, 1990 

Bear River, Cal., improvement of, (by California Debris Commission), i, 470; vu,4049 

Bearses Shoal, Mass., removal of wreck on i, 71,720 

Beaufort Harbor, N. C. : 

Examination of water route from mouth of North River to i, 192; ii,1380 

Improvement of i, 183; ii, 1323 

Improvement of waterway between New River and i, 183; u, 1325 

Improvement of waterway between Newbern (on Neuse River ) and . i, 182 ; ii, 1321 
Beaufort Harbor, S. C, survey for channel between Savannah, Ga., and. i, 207; ii, 1521 

Beaufort River, S. C, improvement of » 1,198; u,1443 

Beaver River, Pa., construction of movable dam in Ohio River below mouth 

of 1,320; 1X1,2363 

Bedloes Island, N. Y., sea wall and embankment at 1. 15 

Belfast Harbor, Me., improvement of 1,27,551 

Bellamy River, N. H., improvement of 1,35,571 

Belle Plaiue, Minn., examination of Minnesota River for bank protection 

opposite 1,300; iii,2206 

Belle River, Mich., survey of i,397 

Bellingbaui Bay, Wash ., examination of 1, 457 ; v, 3472 

Bells Bridge, obstruction to Tar River above Tarboro, N. C, by i, 483 

Benton Harbor, Mich., improvement of, (St. Joseph Harbor) i, 377 ; iv, 2782 

Big Black River, Miss., improvement of i,273; ui, 1926 

Big Coal River, \V. Va., examination of i,336; ui,24^ 

Big Hatcbee River, Tenn., improvement of ^. . . i, 278 ; ill, 1952 

Big Sandy River, \V. Va. and Ky. : 

Bridge at Catlettsburg, Ky., construction of i, 474 

; Improvement of 1,340; iii,2498 

Improvement of Levisa Fork of, Ky i, 341 ; iii, 2503 

Improvement of Tug Fork of i, 341 ; iii, 2505 

Big Stone Lake. Minn., examination for construction of reservoirs. .. 1, 300; iii,2208 
Big Sunflower River, Mis^. *. 

Examiuatiou of, for locks and dam^ w^ \o C\\«\L%^vCV«k i, 280 

Improvement of A,'m\w\^\a4a 
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Bills for bridges, examination of i, 21 

Biloxi Bay, Miss., improvement of barber at i, 241 ; ii, 1705 

Biloxl Harbor, Miss., improvement of i, 241 ; ii, 1705 

Birmingham and Pittsburg Bridge Company, bridge of 1, 477 

Biscayue Bay, Fla., examination of entrance to i, 221 ; ii, 1566 

Black Lake karbor, Mich., improvement of i, 380 ; i v, 2793 

Black River, Ark. and Mo., improvement of i, 284 ; in, 2025 

Black River, La., improvement of i, 269 ; in, 1887 

Black River, Mich. : 

Improvement of, at Port Huron i, 392 ; i v, 2834 

Improvement of mouth of . . . : i, 393 ; i v, 2836 

Black River, N. C, improvement of i, 186 ; ii, 1331 

Black River Harbor, Ohio, improvement of i, 408 ; v, 3097 

Black Rock Harbor, Conn. : 

Examination of 1,93,856 

Improvement of i, 82, 796 

Black Warrior River, Ala. : 

Bridge obstructing, between Tnscaloo^a and Northport i, 483 

Improvement of, below Tuscaloosa i, 237 ; ii, 1692 

Improvement of, between Tnscaloosa and Daniels Creek i, 236 ; ii, 1691 

Block Island, R. I. : 

Improvement of harbor of refuge at i, 66, 693 

Snr\'ey of Great Salt Pond for harbor of refuge i, 55 

Blood River, La. : 

Examination of i,260; iii, 1786 

Improvement of i, 246 ; in, 1744 

Blossom Rock, San Francisco Harbor, Cal., examination for removal of. i, 430; v, 3256 
Board of Engineers, The : 

Changes in personnel during the year i, 15 

Fortification duties of i, 4 

Members i, 15 

Members, additional dnties of i, 17 

Personal inspections 1, 17 

Reports, summary of i, 16 

Board on Fortifications or other Defenses i, 5 

Boenf River, La. and Ark. : 

Examination of, above Wallaces Landing, Ark i, 279 ; ni, 1969 

Improvement of i, 272; iii, 1920 

Bogue Chitto, La.j improvement of 1, 243 : ii, 1711 

Bogue Falia, La. : 

Examination of i, 260; in, 1784 

Improvement of i, 245 ; iii, 1742 

Bogu© Phalia, Miss., examination of j, 280 ; in, 1988 

Boufuca, Bayou, La., examination of i, 260; in, 1783 

Boston (East) Channel, Mass., survey of i, 54, 649 

Boston, M:iss. : 

Construction of temporary bridge across Mystic River at Chelsea i, 478 

Reconstruction of Chelsea Bridge across Mystic River by city of i, 478 

Boston Harbor, Mass. : 

Defense of ^ i, 5, 6 

Improvement of i, 47, 620 

Survey of East Boston Channel 1, 54, 649 

Braddock and Homestead Bridge Company, bridge of i, 473 

Brandy wine Creek, Del., removal of wreck in 1. 150 ; n, 1146 

Brazos River, Tex. : 

Examination of, from Waco to Richmond i, 266 ; in, 1833 

Survey of, from Velasco to Richmond i, 266 ; in, 1838 

Brazos Santiago, Tex. : 

Examination of bar and harbor at i, 266 ; in, 1830 

Improvement of harbor at 1, 265 ; in, 1819 

Breakwaters built by the United State**, occupancy or injury of., i, 21, 483 ; vii, 4077 

Bridgeport Harbor, Conn., improvemeut of \ i, 80, 791 

Bridges : 

AlteTation of, across navigable waters i, 21, 480, 482 

Construction of, across navigable waters i, 21, 473 

Examination of bills to authorize construction of i, 21 

Examination of plans and locations of proposed i, 21, 473, 476 

Obstructing navigation, action upon i, 21, 482 

Brigantine Beach, N. J., examination of inside of Absecon Inlet, between 
Atlantic City and i,13S\ \v,\ff^St 
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Broad Creek, Del. See Broad Creek River. 

Broad Creek River, D«l., improvenieut of i^l^; ",1138 

Broad Sound, Mass. &ee Boston Harbor. 
Broadkilu River, Del. : 

Examination of month of i, 150; ii,lLil 

Improvement of i, 139; ii, 1122 

Brooklyn, N. Y. : 

Alteration of bridge across Newtown Creek between Long Island City and. i, 481 
Construction of temporary bridge across Newtown Creek l>etw«en Long 

Island City and i,481 

Brothers, The (rOcks), San Francisco Bay, Cal., examination for removal 

of 1,431; v,3260 

Browns Creek, Sayville, N. Y., improvement of 1,92,847 

Browns Ledge, Mass. , removal of wreck near i, 70, 701, 718 

Brunswick Harbor, Ga. : 

Improvement of 1,204; ii, 1490 

Improvement of outer bar at 1,205; ii, 1301 

Bttckshutem Creek, N. J., examination of i, 133; ii, 1096 

Buffalo, N. Y. : 

Establishment of harbor lines in Niagara River at i, 21, 472 ; v, 3180 

Establishment of harbor Hues hi outer harbor at 1, 21, 472 ; v, 3176 

Improvement of harbor at ',414; v,3146 

Improvement of channels in connecting waters of Great Lakes between 

Duluth, Chicago, and 1,397; iv,2859 

Buffalo Bayou, Tex., improvement of 1, 265 ; in, 1816 

Burlington County, N. J., construction of bridge across South (Lumbertou) 

Branch of Rancocas River at Hainesport, by . 1 i, 479 

Burlington Harbor, Vt., im]»rovement of I, 427 ; V, 3236 

Buttermilk Channel, New Y'ork Harbor, N. Y., improvement of i, 102, 940 

Buzzards Bay, Mass., removal of wrecks in i, 69, 70, 701, 707, 712, 713 

Byram Harbor, Conn., examination of i, 93, 863 

Byrams Cove Harbor, Mass., examination of i, 93, 94 

C. 

Cable galleries i,6 

Cache River, Ark. : 

Examination of, to Riverside i, 286; in, 2037 

Improvement of i, 283 ; in, 2024 

Calcasieu River, La., improvement of mouth and passes of i, 255 ; in, 1770 

Caliboguo Sound, Ga. See Savannah Harbor. 

California, Department of, report of engineer officer i, 498 ; vn, 4256 

California Debris Commission i, 470; vn, 4049 

California Pacific Railroad Company, bridge of .*. . . 1, 479 

Caloosahatchee River, Fla., improvement of i, 216; n, 1549 

Calumet and Blue Island Railway Company, bridge of i, 473 

Calumet Harbor, 111. : 

Improvement of i, 369; iv,2701 

Survey of i,376; iv,2771 

Calumet River, 111. and Ind. : 

Bridge at South Chicago, HI., construction of i, 473 

Improvement of ' i, 370; iv,2706 

Improvement of Calumet Harbor i, 369 ; iv, 2701 

Survey of Calumet Harbor i, 376; iv,2771 

Cambridge Harbor, Md. : 

Improvement of i, 145 ; ii, 1136 

Removal of wreck in i, 150 ; ii, 1147 

Camden Harbor, Me., improvement of i, 28, .'VSS 

Camden Harbor, N. J., improvement of i, 124 ; n, 1032 

Canals, etc. : 

Allegheny River, Pa., construction of Herr Island Dam i, 326 ; in, 2410 

Allegheny River, P:|., survey for lock and dam at Tarentum i, 328 

Allegheny River, Pa., survey for lock and dam between Herr Island Dam 

and proposed Tarentum Dam i, 328 

Barren River, Ky., operating and care of locks and dams on i, 338; in, 2475 

Big Sunflower River, Miss., examination for locks and dams up to Clarks- 

dale 1, 280 

Chesapeake and Delaware Canal, examination for route for i, 156; ii, 1195 

Clubfoot aud Harlowo Canal, improvement of waterway via i, 182 ; n, 1321 

Columbia River, Oreg., construction of Cascades Canal i, 463 ; v, 3568 

CoosaRiver, Ga. aud Ala., operating and care of locks and dams on. i, 235 ; ii, 1679 
Dismal Swamp Canal, Va., survey of waterways connecting sounds of 
North Carolina with i,177; ii,1296 
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Canals, etc. — Continned. 

Elizabeth River, N. J., examination for locks at month of i, 121, 1011 

Elk River, W. Va., examination for locks and dams i, 336 ; iii, 246(3 

Erie, Lake, to Ohio River, survey of canal routes between i, 22 

Fox River, Wis., operating and care of locks and damn on i, 367 ; i v, 2666 

€ra1ena River, 111., operating and care of lock and dam on i, 292 ; lu, 2157 

Great Kanawha River, W. Va., operating and care of locks and damn 

on 1,334; ill, 2458 

Green River, Ky., operating and cure of locks and dams on i, 338 ; iii, 2475 

Green River, Ky., reconstruction of Lock No. 2, at KiimHey i, 337 ; in, 2470 

Gnyandotte River, W. Va., examinntiou for locks and dams i, 343; iii, 2517 

Hoods Canal to North Bay, Puget Sound, Wash., examination for water- 
way from 1,457; v,3466 

Illinois and Mississippi Canal, III., construction of i, 374 ; iv, 2726 

Illinois and Mississippi Canal, 111., operating and care of caual around 

Lower Rapids of RockRiverat Milan i,375; iv,2770 

Illinois River, 111., operating and care of La Grange and Kampsville locks 

and dams i, 373; iv, 2723 

Kentucky River, Ky., operating and care of locks and dams on . . i, 339; ill, 2489 
Keweenaw Bay to Lake iSuperior, improvement of waterway from . i, 349 ; iv, 2561 
Keweenaw Bay to Lake Su])erior, operating and cure of waterway 

from 1,350; iv,2561 

Lake Drummond Canal, Va. See Dismal Swamp Caual. 

Licking River, Ky., examination for lock and dam near mouth of. i, 343; iii, 2513 
Little Kanawha River. W. Va., examination for locks and dams. . i, 343; iii, 2520 
Little Kanawha River, W. Va., operating and care of lock and dam 

on 1,342; iii,2511 

Miami and Erie Canal, survey of i, 22 

Mississippi River, coostructiou of Lock and Dam No. 2, between Minneap- 
olis and St. Paul i»292; 111,2158 

Mississippi River, operating and care of Des Moines Rapids Canal and 

Dry Dock i,292; iii,2152 

Monongahela River, operating and care of Locks and Dams Nos. 8 

and 9 1,324; iii,2400 

Monongahela River, purchase of Lock and Dam No. 6 i, 325 ; ill, 2404 

Monongahela River, purchase of Lock and Dam No. 7 i, 324 ; in, 2403 

Monongahela River, purchase of locks and dams of Monongahela Naviga- 

tioi) Company i, 325 

Muskingum River, Ohio, operating and care of locks and dams on . 1, 322 ; in, 2371 

Ohio Canal, survey of i, 22 

Ohio River, construction of movable dam below Beaver River. .. 1, 320; in, 2363 

Ohio River, operating and care of Davis Island Dam, Pa 1, 320; in, 2359 

Ohio River, operating and care of Louisville and Portland Canal, 

Ky 1,330; in, 2434 

Ohio River, survey for location of Dam No. 2 i, 320 

Ohio River, survey for location of Dams Nos. 3, 4, and 5 i, 323 

Ohio River to Lake Erie, survey of canal routes from I, 22 

Pocomoke River, Md., to Indian River, Del., examination for i, 151; n, 1154 

Pocomoke River to Sinepuxent Bay, survey for waterway from, above Snow 

Hill, Md 1,151; n, 1167 

Puget Sound to lakes Union and Washington, improvement of waterway 

from 1,453; v,3422 

Railway River, N. J., examination for locks at mouth of i, 121, 1009 

Rock River, III., operating and care of canal around Lower Rapids of, at 

Milan 1,375; iv,2770 

St. Clair Flats Canal, Mi(di., improvement of i, 401 ; iv, 3063 

St. Clair Flats Canal, Mich., operating and care of i,"4?)l ; jv,''*^^' 

St. Marys Falls Canal,'Mich., operating and care of i, 398 ; iv, 

St. Marys Falls Canal, Mich, water levels at Sault Ste. 

Marie i, 497; vn, 4162, 4251 

Sturgeon Bay and Lake Michigan Ship Canal, Wis., construction of harbor 

of refuge at eastern entrance i, 358 ; I v, 2GH 

Sturgeon Bay and Lake Michigan Ship Canal, Wis., improvement 

of 1,357; IV, 2606 

Sturgeon Bay and Lake Michigan Shi)) Canal, Wis., operating and 

care of 1,358; iv, 2612 

Superior, Lake, to Mississippi River, survey for i, 353 ; iv, 2.587 

Tennessee River, operating and care of Muscle Shoals Canal i, 313; in, 2305 

Yamhill River, Greg., survey for locks and dams up to McMiim ville, i, 467 ; v, 3602 
Canapitait Channel, Mass., improvement of i, 60, 672 
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Canarsie Bay, N. Y., improvement of 1^108,966 

Canaveral. Cape, Fla., survey of harbor at i,222; ii, 1604 

Cauey Fork River, Tenn., improvement of i, 309 ; iii, 2264 

Canonicus (stejimer), removal of wreck of 1, 120, 9R8 

Cape Ann, Mass., improvement of harbor of refuge at 8ancly Bay i, 42, 606 

Cape Canaveral, Fla., survey of harbor at i, 222 ; ji, 1604 

Cape Charles, Va., examination for internal waterway from Franklin 

City \ M51; ii,1158 

Cape Charles City, Va., improvement of harbor and approaches at.... i, 149; ii, U4o 
Cape Fear liiver, N. C. : 

Improvement of, above Wilmington i, 186 ; ii, 1333 

Improvement of, at and below Wilmington i, 187 ; ii, 1335 

Improvement of North East River '. i, 185; ii, 1330 

Removal of wreck in ii, 1356 

Survey of, above Fayetteville i, 192 

Survey of North East River from old county ferry to Juniper Swamp or 

Creek i,192; ii,1389 

Cape Hatteras, N. C., removal of wreck off ii, 1356 

Cape Lookout, N. C, examination of harbor of refnge at i, 191 ; ii, 1375 

Cape Porpoise Harbor, Me., examination of i, 38, 583 

Carrabelle Bar and Harbor, Fla., examination of i, 235 ; ii, 1680 

Carriages, gun i, 5 

Carrls River, N. Y., examination of i, 121, 1003 

Carvers Harbor, Mc, survey of i, 39, 587 

Cascades Canal, Columbia River, Oreg., construction of i, 463 ; v, 3568 

Casemates, mining 1,5 

Cases Inlet, Pnget Sound, Wash. See North Bay. 

Castner, Mary J, (schooner), removal of wreck of i, 70, 709 

Castor, Bayou, La., examination of i, 279 ; lu, 1962 

Catlettsburg, Ky., construction of bridge across Big Sandy River at i, 474 

Cedar Bayou, Tex., improvement of i, 264 ; iii, 1815 

Cedar River Harbor, M ich., improvement of i^ 353 ; iv, ^93 

Central Brid^je Company, bridge of i, 480 

Central Pacific Railroad Companj-, bridge of i, 478 

Champlain, Lake, N. Y. and Vt. : 

Construction of breakwater at Rouse Point i, 426 ; v, Ji232 

Improvement of narrows of i, 428 ; v. 3241 

Chapel Point Harbor, Md. , examination of i, 166 ;' ii, 1252 

Charles, Cape, Va., examination for internal waterway from Franklin 

City 1,151; ii, 1158 

Charles River, Mass. See Boston Harbor. 
Charleston Harbor, S. C: 

Defense of 1,5,6,10,12,14 

Improvement of i, 196 ; ii, 1421 

Removal of wreck in Swash Channel 1. 198 ; ii, 1447 

Charlevoix Harbor, Mich. , improvement of 1, 387 ; iv, 2816 

Charlotte Harbor, Fla., improvement of i, 216 ; ii, 1551 

Charlotte Harbor, N. Y. : 

Improvement of i, 418 ; v, 3183 

Water levels 1,497; vii,4251 

Charts, Northern and Northwestern Lakes, correcting, printing, and issuing 

of 1,493,494,496; vii,4159 

Chatham Beach, Ma.ss. . removal of w^reck near i, 70, 709 

Chatham Harbor, Mass. , improvement of 1, 53. 641 

Chatham New Harbor, Mass., examination of i, 54, 647 

Chatham Roads, Mass., removaUof wreck off Common Flats l? 71, 724 

Chattahoochee River, Ga. and Ala. : 

Improvement of i, 227 ; ii, 1619 

Improvement of, between West Point and Franklin, Ga i, 227; ii, 1623 

Cheat River, W. Va., improvement of i, 326 ; iii, 2404 

Cheboygan Harbor, Mich., improvement of i, 389 ; iv, 2823 

Chefuncte River, La. : 

Examination of i, 260 ; iii, 1784 

Improvement of 1^245; ill, 1742 

Chehalis River, Wash. : 

Improvement of, from Claquato to the mouth i, 452 ; v, 3413 

Improvement of Grays Harbor and i, 452 ; v, 3405 

Chelsea, Mass. : 

Construction of temporary bridge across Mystic River i, 478 

Reconstruction of bridge across Mystic River i^ 478 
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Cbelsea River, Mass., survey of, from Grand Junction Railroad Bridge to 

Boston and Maine Railroad Bridge i, 54, 648 

Chesapeake and Delaware Canal, examination for route for i, 156; ii, 1195 

Chesapeake and Ohio Railway Company, bridge of i, 474 

Chester River, Md., improvement of, from Crumpton to Jones Lauding. i, 142; ii, 1128 

Chicago and Northwestern Railway Company, bridge of i, 478 

Chicago, 111.: 

Bri(lge across North Branch of Chicago River at Diversey avenue, con- 
struction ofy by city i, 479 

Bridge across North Branch of Chicago River at Fullertou avenue, con- 
struction of^ by city 1,479 

Improvement of channels in connecting waters of Great Lakes between 

Duluth, Buffalo, and i,397; iv,2859 

Improvement of harbor of i,368; iv,2693 

Chicago River, 111. : 

Bridge across Nortli Branch of, at Diversey avenue, Chicago, construc- 
tion of 1, 479 

Bridge across North Branch of, at FuUerton avenue, Chicago, construc- 
tion of 1, 479 

Improvement of Chicago Harbor i, 368; iv, 2693 

Chicago (South), 111., construction of bridge across Calumet River at i, 473 

Chickahominy River, Va., improvement* of. ii 171 ; ii, 1282 

Chickasahay River, Miss., improvement of 1, 240 ; ii, 1708 

Chief of .Engineers, office of the i,499 

Chineoteague Bay, Va., improvement of inland waterway from Delaware Bay 

near Lewes to i, 139 ; ii, 1123 

Chipola River, Fla. , improvement of lower i, 224 ; ii, 1615 

Chippewa River, Wis. : • 

Improvement of i,296; iii,2183 

Surveys for reservoirs at headwaters of iii, 2206 

Chitto, Bogue, La., improvement of i, 243 ; ii, 1711 

Choctawhatchee River, Fla. and Ala., improvement of i, 228 ; ii, 1626 

Chop tank River, Md. : 

Improvement of i, 143; 11,1130 

Removal of wreck in i, 150 ; ii, 1147 

Christiana River, Del. : 

Examination of, above Wilmington to Newport i, 150 ; ii, 1147 

Improvement of Wilmington Harbor i, 134 ; ii, 1110 

Cincinnati, Ohio, reconstruction of bridge across Ohio River between New- 
port, Ky.,and i, 475 

Claiborne Harbor, Md., examination of i, 157 ; ii, 1199 

Clallam Bay, Wash., examination of, for harbor of refuge i, 457 ; v, 3456 

Clarion River, Pa., examination of i, 328 

Clark River, S. C, improvement of i, 194 ; ii, 1404 

Clatskanie River, Oreg., examination of, up to Clatskanie i, 467 ; v, 3596 

Clear Creek, Tex., construction of bridge across i, 475 

Cleveland Harbor, Ohio: 

Improvement of 1, 409 ; v, 3100 

Modification of harbor lines 1,21,472; v,3127 

Water levels i, 497 ; vii, 4251 

Clinch River, Tenn. : 

Bridge in Roane County, construction of '. . . i, 479 

Improvement of \ i, 315; iii, 2318 

Clinton River, Mich. : 

Examination of i, 397 ; iv, 2857 

Improvement of i, 393 ; iv, 2837 

Clubfoot and Harlowe Canal, N. C, improvement of waterway via i, 182; ii, 1321 

Clubfoot River, N. C, improvement of waterway via i, 18'J ; ii, 1321 

Cocheco River, N. H., improvement of i, 36, 573 

Cold Spring Harbor, N. Y., examination of i, 94. 874 

Cold Spring Inlet, N. J., examination of i, 133 ; ii, 1098 

Colorado River, Ariz. : 

Examination of, above Yuma to head of navigation i, 436 

Improvement of, at Yuma i, 435 ; v, 3278 

Colorado River, Tex., examination of, from the mouth to Wharton i, 266 ; iii, 1821 

Colombia, Department of the, report of engineer officer i, 497 ; vii, 4254 

Columbia River, Oreg. and Wash. : 

Boat railway from foot of The Dalles Rapids to head of Celilo Falls, con- 
struction of 1, 464 ; V, 3589 

Cascades Canal, construction of i, 463 ; v, 3568 
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Columbia River, Oreg. and Wash. — Continued. 

Defense at moutli of i,5 

Gaujring 1,466; v,3596 

Improvement of at Three Mile Rapids i, 464 ; v, 3589 

Improvement o^ between Lead of Rock Island Rapids and foot of Priest 

Rapids 1,449; v,3393 

Improvement of, between Rock Island Rapids and Foster Creek Rap- 
ids 1,450; v,3395 

Improvement of, between Vancouver and mouth of Willamette 

River 1,462; v,3566 

Improvement of mouth of i, 460; v, 3551 

Improvement of upper river i>448; v,339l 

Improvement of Willamette River and, below Portland i, 461 ; v, 3561 

Survey of, below Tongue Point, in front of Astoria i, 468; v, 3605 

Survey of^ between Rock Island Rapids and Okanogan River i, 460; v, 3534 

Common Flats, Chatham Roads, Mass., removal of wreck off i, 71, 724 

Compton Creek, N. J., improvement of 1,118,991 

Conanicut Island, R. 1., examination of ■. i, 72, 745 

Conecuh River, Ala., improvement of i,230; ii,166I 

Congaree River, S. C, improvement of i, 196; u, U18 

Connanicut Island, R. I. See Conanicut Island. 

Conneaut Harbor, Ohio, improvementof i»412; v,3117 

Connecticut River, Mass. and Conn. : 

Bridge between Hartford and Kast Hartford, Conn., alteration of i,480 

Bridge between Hartford and Kast Hartford, obstructing i, 483 

Bridge between Middletown and Portland, Conn,, construction of i,480 

Improvement of above Hartford 1,75,766 

Improvement of, below Hartford 1,75,768 

Connecticut, State of: 

Bridge of, across Connecticut River between Hartford and East Hartford, 

alteration of i,480 

Bridge of, obstructing Connecticut River between Hartford and East 

Hartford i,483 

Connors Point, Wis. : 

Construction of bridge across St. Louis River between Rices Point and, 

(Duluth and Superior Bridge Company) 1,4"^ 

Construction of temporary street railroad bridge across St. Louis River 

between Rices Point and i,477 

Contentnia Creek, N. C, improvement of i, 180; ii, 13U 

Contingencies, examinations, and surveys of rivers and harbors, estimates for. i,468 

Continuous con tracts i,19 

Contracts, continuous 1,19 

Cooper Creek, N. J., survey of i, 138; ii,ll02 

Cooper River, S. C, survey for waterway via 1^207; 11,1521 

Coos Bay, Oreg. : 

Improvement of harbor at, by dredging i, 444; v, 3367 

Improvement of entrance to, and harbor i, 443 ; v, 3357 

Coos River, Oreg., survey of 1, 459; v,3502 

Coosa River, Ga. and Ala. : 

'Improvement of i, 233 ; ii, 1670 

Improvement of, between Rome, Ga., and East Tennessee, Virginia aud 

Georgia Railroad Bridge 1,233; u,1671 

Improvement of, between Wetumpka, Ala., and East Tennessee, Virginia 

and Georgia Railroad Bridge 1^234; ii,1674 

Operating and care of locks and dams on i, 235 ; li, 1679 

Coquille, River, Oreg. : 

Improvement of, between Coquille City and Myrtle Point i|442; v,334S 

Improvement of entrance to i, 441 ; v, 3344 

Core Sound, N. C, examination of i, 191 ; ii, 1373 

Corney, Bayou, La., improvement of 1, 271 ; ill, 1914 

Corporations, occupancy or injury of public structures by i, 21, 483 ; vii, 4077 

Corps of Engineers : 

Chancres during the year i,3 

Distribution of officers i,3 

Laws of Fifty-third Congress, third session, affecting the vii, 4259 

•Number of officers 1,3 

Officers detached i,4 

Cob Cob Harbor, Conn. : 

Improvement of 1, 85, 816 

Survey of 1,95,881 

Coiirtableau, Bayou, La., improvement of i|251; iii, 1760 
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Cowlitz River, Wash., imparovement of i, 466; V)S594 

Cranes Creek, Va., survey of mouth of i, 167 ; ii, 1271 

Crescent City Harbor, Cal., survey of i, 441 ; v, 3339 

Crossover light, St. Lawrence River, N. Y., improvement of shoals near, i, 424; v, 3227 

Crystal River, Fla., examination tri' mouth of i, 222 ; ii, 1576 

Cumberland River, Tenn. and Ky., improvement of 1 . i, 306; iii, 2250 

Above Nashville, Tenn i,808; iu,2254 

Below Nashville, Tenn i,806; iii,2251 

Cumberland Sound, 6a., improvement of i, 206; ii, 1508 

Current River, Ark. and Mo., improvement of i, 285 : in, 2029 

Currituck Sound, N. C, improvement of waterway through i, 173 ; ii, 1286 

Curtis Bay, Md., improvement of channel in Patapsco River to i, 154 ; ii, 1181 

Cut-off, Apalaohicola River, Fla., improvement of i, 224 ; ii, 1615 

CnttyhuuK Beach, Mass., removal of wreck from Vineyard Sound side of .. 1, 70, 712 
Cuttyhunk Island, Mass., removal of wrecks in Vineyard Sound near. .. i, 69, 70, 708 
Cuyahoga River, Ohio. See Cleveland Harl>or. 
Cypress Bayou, Tex. and La., improvement of i, 269; iix, 1885 

D. 

Dalecarlia receiving re8ervoir,Washington Aqueduct, improvement of. i, 489; vii, 4121 
Dams and locks. See Canals. 

D'Arbonne, Bayou, La., improvement of i, 271 ; in, 1914 

Darien Harbor, Ga., improvement of 1, 202 ; ii, 1473 

Davenport, Iowa, construction of bridge across Mississippi River between Rock 

Island, 111., and i, 474 

Davenport and Rock Island Railway Bridge Company, bridge of i, 474 

Davids Island, N. Y., sea wall at i, 15 

Davis Island Dam, Ohio River, Pa., operating and care of i, 320; iii, 2359 

Dawson County, Mont., construction of bridge across Yellowstone River at 

Glendiveby i, 475 

Deep Creek Branch, Elizabeth River, Va., examination of i, 177 ; ii, 1298 

Defenses. iSee Fortifications. 
Delaware Bay, N. J. and Del. : 

Delaware Breakwater, Del., improvement of i, 127 ; ii, 1064 

Ice harbor at head of, improvement of i, 126; ii, 1062 

Inland waterway from Ohincoteague Bay to, near Lewes, Del., improve- 
ment of 1,139; 11,1123 

Pier near Lewes, Del., construction of i, 127 ; ii, 1062 

Wrecks in, removal of , . . . i, 132 ; ii, 1078 

Delaware Breakwater, Del., improvement of i, 127 ; ii, 1064 

Delaware River, N. J., Pa., and Del. : 

Bridge at Philadelphia, Pa., construction of 1,474 

Examination of, between Trenton and Burlington, N. J i, 132 ; ii, 1080 

Improvement of i, 122 ; ii, 1021 

Improvement of, between Philadelphia, Pa., and Camden, N. J i, 124 ; ii, 1032 

Improvement of ice harbor at Marcus Hook, Pa i, 126 ; ii, 1061 

Improvement ol* ice harbor at New Castle, Del i, 135 ; ii, 1113 

Dennis Creek, N. J., survey of i, 133 ; ii, 1105 

Depot, engineer i, 18, 527 

Des Moines Rapids Canal and Dry Dock, Mississippi River, operating and care 

of 1,292; 111,2152 

Detroit River, Mich., improvement of i, 402 ; iv, 3066 

Disappearing gun carriages i, 5 

Dismal Swamp Canal, Va., survey of waterways connecting sounds of North 

Carolina with i, 177; ii, 1296 

District of Columbia: 

Pnblic buildings and grounds and Washin^on Monument i»491; vii, 4129 

Washington Aqueduct, improvemei^t ot Dalecarlia receiving reser- 
voir 1,489; vii,4121 

Washington Aqueduct, increasing water supply of city of Washing- 
ton 1,487; VII, 4111 

W^ashington Aqueduct, maintenance and repair of i, 485 ; vii, 4101 

Washington Aqueduct, raising height of Great Falls Dam i, 487 ; vii, 4112 

Washington Aqueduct, testing and completing tunnel conduit., i, 488; vii, 4113 

Washington Monument, care and maintenance of i, 491 ; vii, 4131 

dividing Creek, Md. See La Trappe River. 

Oi vision engineers i,21 

[>i visions, engineer i, 21 

fMxon, T. P. (schooner), removal of wreck of i, 722 

Drnm Inlet, N. C, examination of, between Portsmouth and Cape Look- 
out i,191\ u,UT*l 
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Dmmmond, Lake, Canal, Va. See Dismal Swamp Canal. 
Duck Creek, Del. See Smyrna Kiver. 

Duck Island Harbor, Conn., improvement of harbor of lefage at i, 77,774 

Dnedemona, Bayou, La., examination of i|279; iii,1961 

Dumth and Superior Bridge Company, bridge of. i,475 

Duluth, Minn. : 

Bridge across St. Louis River between Connors Point and Rices Point, 
construction of ( Duluth and Superior Bridge Company) i, 475 

Bridge (temporary) across St. Louis River between Connors Point and 
Ric'«s Point, construction of (street railroad bridge) i, 477 

Improvement of channels in connecting waters of Great Lakes between 

Buffalo, Chicago, and i,397; iv,2859 

Duluth Harbor, Minn. : 

Examination of i, 352 ; iv, 2579 

Harbor lines along St. Louis River above Grassy Point to Spirit Lake, 
establishment of 1,21,472; iv,2588 

Harbor lines in St. Louis Bay and around Grassy ^Point, modiiication 
of 1,21,472; iv,2588 

Improvement of. 1, 345 ; iv, 2533 

Improvement of harbor at Superior Bay and St. Louis Bay i, 346 ; iv, 2549 

Dunkirk Harbor, N. Y. : 

Kxamination of. i,*18; v,3173 

Improvement of i, 414; v, 3143 

Dunnellon, Fla., construction of bridge across Withlacoochee River at i,478 

Dyersburg, Teun., survey of Forked Deer River from Obion River to. i, 310; iii,2265 

Eads, James B., improvement of South Pass, Mississippi River, by representa- 
tives of 1,244; 111,1725 

Eagle Harbor, Mich., improvement of i, 349; iv,25e0 

East Boston Channel, Mass, survey of i, 54, 649 

East Chester Creek, N. Y., improvement of i, 87,823 

East Hartford, Conn. : 

Alteration of bridge across Connecticut River between Hartford and h^ 

Bridse obstructing Connecticut River between Hartford and i, 483 

East River, N. Y. : 

Improvement of i, 100, 990 

Modification of harbor lines near Rikers Island i, 21, 471, 1017 

Removal of wrecks oflF Sunken Meadow i, 120,998 

East Rockaway Inlet, N. Y., construction of bridge across Far Rockaway Bay 

between Shelter Island and Hicks Beach h^*^ 

Eastern Branch of Elizabeth River, Va. See Norfolk Harbor. 
Eastern Branch of Potomac River, D. C. See Anacostia River. 

Eatous Neck Light-House, Long Island Sound, removal of wreck off ^^ ^' ?2 

Echo Baj', N.Y., examination of. i, 94, 868 

Ecorse Township, Wayne County, Mich., construction of bridge across Rouge 

River by h^ 

Edgartown, Marthas Vineyard, Mass., improvement of inner harbor at 1,56,661 

Edgecombe County, N. C, bridges of, obstructing Tar River at and above Tar- 

boro i.^ 

Edisto River, S.C., improvement of i, 197; ">1*^ 

Eldridge (boat), removal of wreck of i, 150; ii, IJjJ 

EH (steamer), removal of wreck of i, 286; iiif 2037 

Elizabeth River, N. J. : 

Examination for locks at mouth of i, 121, lOu 

Improvement of 1, 112,978 

Elizabeth River, Va. : 

Deep Creek Branch of, examination of 1, 177; ii, 1298 

Norlblk Harbor and its approaches, improvement of 1, 168; ii, 1275 

Norfolk Harbor between Lambert Point and Fort Norfolk, improvement of 

approach to i, 169; 11,1279 

Waterway from Norfolk Harbor to Albemarle Sound, N. C, improvement 

of.... :. 1,173; 11,1286 

Western Branch of, examination of i|177; ii, 1900 

Elizabethtown Harbor, 111., survey of i, 323 

Elk River, Md., improvement of i, 142; Ii,ll26 

Elk River, W.Va.: 

Examination of, fox locka and (Voma i,336; ni,2466 

Improvement of - v^a4; in, 2460 
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SI MoTOy Cal., examination of harbor of i,435; v,3278 

Smbankmentfl i, 14 

Sniplacements for guns and mortars I, 5, 12 

Enchantress (schooner), removal of wreck of II.1356 

^Ingineer Depot i, 18, 523 

Engineer divisions i, 21 

Engineer School, United States i, 18, 523 

Engineers, Battalion of i, 18, 523 

:<Ingineer8, Corps of. See Corps'of Engineers. 

Engineers, division i, 21 

!^ugineer8, The Board of: 

Changes in i)ersonnel during the year i, 15 

Fortification duties of i, 4 

Members i, 15 

Members, additional duties of i 1, 17 

Personal inspections i, 17 

Reports, summary of i, 16 

Erie Harbor, Pa. : 

Improvement of i, 413 ; v, 3135 

Preservation of Presque Isle Peninsula i, 413 ; v, 3142 

Water levels 1^497; vii, 4251 

Srie, L&ke: 

See also Northern and Northwestern Lakes. 

Survey of canal routes between Ohio River and i, 22 

Water levels i, 497 ; vii, 4251 

Sscambia County, Fla., construction of bridge across Perdido River, near 

Holman Ferry, by i, 474 

Sscambia River, Fla., improvement of 1, 230 ; ii, 1661 

Escauaba, Mich., water levels at , i, 497 ; vii, 4251 

Essex River, Mass., improvement of i, 42, 605 

Estimates : 

Aqueduct Bridge at Washington, D. C, repair of .' i. 485 

California D<5bris Commission vii, 4055, 4065 

Examinations, surveys, and contingencies of rivers and harbors i, 468 

Fortifications.: i, 5, 15 

Great Falls, Potomac River, erection of fish wa^^s at i, 489 

Mississippi River Commission i, 469 

Missouri River Commission i, 470 

Monroe, Fort, Va., artesian well at i, 15 

New York Harbor, N. Y., supervision of ! i, 469 

Northern and Northwestern Lakes i, 495, 497 

Public buildings and grounds, aud Washington Monument, District of 

Columbia 1,492 

Rivers and harbors i, 19, 20 

Surveys and reconnaissances, and publication of maps i, 498 

Washington Aqueduct, improvement of Dalecarlia receiving reservoir.. . i, 491 

Washington Aqueduct, increasing water supply of Washington, D. C t, 488 

Washington Aqueduct, maintenance and repair of 1, 487 

Washington Aqueduct, raising height of Great Falls Dam i, 488 

Washington Aqueduct, testing and completing tunnel conduit i, 488 

Washington Monument at Washington, D. C^ care and maintenance of.. . i, 492 

Willets Point, N. Y., Engineer Depot at.... .* i, 19 

Svansville Harbor, Ind., survey of i, 323 ; in, 2388 

Sverett Harbor, Wash., improvement of : i, 4.54 ; v, 34,30 

Examinations, surveys, and contingencies of rivers and harbors, estimates for. i, 468 
!lxploration8, reconnaissances, and surveys in military departments i, 497 

F. 

^air Haven Harbor, Mass. See New Bedford Harbor. 

<^airlee Creek, Md., improvement of i>142; ii, 1127 

•^airport Harbor, Ohio : 

Establishment of harbor lines 1,21.472; v,3130 

Improvement of i, 410; v, 3107 

•"alia, Bogne, La. : 

Examination of i,260; iii, 17W 

Improvement of i, 245 ; iii, 1742 

•'alia, Bogne, Miss., examination of i, 280; in, 1988 

•^ttll River Harbor, Mass., examination of 1, 71, 727 

•'alls of Ohio River: 

Improvement of, at Louisville, Ky \,'Sr^% wv^lNfEV 

improvdzoeiit of Indiana Chute.. ^ \;X2Si% wv'iAS*^ 



12 INDEX. 

Falls of St. Anthony, Minn.^ improvement of Mississippi River above, i, 294: ill, 2171 
Far Rockaway Bay, N. Y., construction of bridge acroKS, between HioKS 

Beach and Shelter Island i,479 

Feather River, Cal. : 

Examination of, above Marysville h^^i v,3325 

Improvement of i, 437; v, 3299 

Improvement of, (by California D<5briM Commission) it^^O; vii,40l9 

Femandina, Fla., improvement of waterway between Savannah, Ga., 

and : 1,206; ii,1515 

Fifteen Foot Rock, San Francisco Bay,Cal., examination for removal of. i, 431 ; v, 3X0 

Fifth Avenue and High Street Bridge Company, bridge of i, 479 

Fishing Creek, N. C, improvement of 1, 178 ; ii, 1311 

Fish ways at Great Falls, Potomac River, erection of i, 489; vii, 4114 

Five Mile River Harbor, Conn., improvement of 1, 84, 809 

Flag Lake, Wis., examination of.. i,852; iv,2580 

Flag River, Wis., examination of mouth of 2, 852 ; iv, 2580 

Flathead River, Mont. : 

Examination of, from Columbia Falls to Clarks Fork of Columbia 

River 1,458; v,3480 

Examination of, from Flathead Lake to Jocko Station i, 458 ; v. 3480 

Flint River, Ga., improvement of i, 225; n,1617 

Flint River, Mich., examination of, to head of navigation 1, 396; iv,21^ 

Flood Bock (U. S. dredge), removal of wreck of i, 120, 998 

Floyd, Ark. , examination of Bayou Ma^on above i, 279 ; ni, 1974 

Flushing, N. Y. , bridge obstructing Flushing Creek at i, 483 

Flushing Bay, N. Y. : 

Bridge obstructing Flushing Creek at Flushing i, 483 

Improvement of 1,91,842 

Flushing Creek, N. Y., bridge obstructing, at Flushing ij4® 

Fore River, Ma^s. See Weymouth River. 
Forked Deer River, Tenn. : 

Improvement of .' i,306; iii,2247 

Survey of, from Dyersburg to Obion River i, 310 ; in, 2365 

Fort Howard, Wis. : 

Bridge across Fox River between Green Bay and, construction of i. 478 

Harbor 1 ines in Fox River at, establishment of i, 21, 472 ; iv, 2687 

Fort Keogh Military Reservation, Mont., examination of Tongue River aloD|; 

eastern edge of i,3G4; iii,2243 

Fort Point, San Francisco Harbor, Cal., examination for reiaoval of sunken 

rocks oft* ! 1,430; v,325l 

Fort Smith and Van Bnren Railway Company, bridge of i, 475 

Fort Winnebago, Wis., construction of bridge across Fex River near Governors 

Bend Lock by town of 1,476 

Fortifications: 

Allotments i i, 5, 6, 12 

Appropriations h^ 

Board on Fortifications or other Defenses i>5 

Estimates i,5>15 

Preservation and repair of h^ 

Projects 4 i»* 

Sea walls and embankments^ i»^* 

Sites for, acquisition of 1, 13, 504 

Fourche Le Fevre River, Ark., improvement of 1, 282 ; ni, 3013 

Fox River, Wis.: 

Bridge between Green Bay and Fort Howard, constmction of i. ^"^ 

Bridge near Governors Bend Lock, construction of i, *'^" 

Harbor lines at cities of Green Bay and Fort Howard, establishment 

of 1,21,472; iv,2687 

Improvement of ' 1,366; iv,265i 

Operating and care of locks and dams on i, 367 ; iv, 2666 

Frankford Creek, Pa. : 

Improvement of 1,181; ii,10|^ 

Reconstruction of bridge across, at Philadelphia h^^l 

tYankfort Harbor, Mich, improvement of i,386; iv,2813 

Franklin City, Va., examination for internal waterway from Cape 

Charles 1, 151; ii,ll» 

French Broad River, Tenn. , improvement of i, 314 ; iii, 2813 

French, Dora M, (8cllooner^. removal of wreck of I,69,7w 
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Galena River, 111., operating and care of lock and dam on i, 292 ; iii, 2157 

Gallatin County, III., construction of bridge across Little Wabash Kiver at 

Ne w H aven by i, 477 

Galleries, cable i, 6 

Galveston Bay, Tex. : 

Bridge between Galveston Island and Virginia Point, constmctiou of, (La 

Porte, Houston and Northern Railroad Company) i, 475 

Bridge between Galveston Island and Virginia Point, construction of, (Port 
Bolivar, Galveston and Virginia Point Terminal Railroad Company). .. i, 478 

Defenses at Galveston , i» 5, 6 

Improvement of channel in West Galveston Bay i, 263 ; iii, 1809 

Improvement of entrance to Galveston Harbor i, 261 ; iii, 1797 

Improvement of ship channel in i, 262 ; iii, 1806 

Survey at easterly end of Galveston Island i, 266 

Galveston Harbor, Tex. : 

Defense of i» 5, 6 

Improvement of entrance to i, 261 ; iii, 1797 

Survey at easterly end of Galveston Island i, 266 

Galveston Island, Tex. : 

Bridge between Virginia Point and, construction of, (La Porte, Houston 

and Northern Railroad Company) i, 475 

Bridge between Vir^nia Point and, construction of, (Port Bolivar, Gal- 
veston and Virginia Point Terminal Railroad Company) i, 478 

Survey at easterly end of i, 266 

Gardiners Island, Long Island Sound, removal of wreck i*ear i, 721 

Gaseonade River, Mo., improvement of i, 470 ; vii, 3957, 3966, 3998, 4046 

Gauley River, W. Va., improvement of i, 334 ; iii, 2462 

Gay Head, Mass., removal of wreck near 1,71,725 

Georges River, Me., survey of 1, 39, 590 

Georgetown, D. C. See Washington, D. C. 

Georgetown Harbor, S; C, improvement of i, 189; ii, 1347 

Georffiana River, Cal., examination of i, 440 ; v, 3328 

Gila River, Ariz., improvement of, at Yuma i, 435 ; v, 3278 

Gills Landing, Wis., construction of bridge across Wolf River at i, 477 

Glen Cove Harbor, Me., examination of i, 38, 577 

Glen Cove Harbor, N. Y. : 

See aUo Hempstead Harbor. 

Improvement of i, 90, 838 

Glendive, Mont., construction of bridge across Yellowstone River at i, 475 

Glenwood Highway Bridge Company, l)ridge of i, 474 

Gloucester Harbor, Mass., improvement of: 1,43,609 

Golden Jiule (schooner), removal of wreck of i, 707 

Goodyear, C. P., improvement of outer bar at Brunswick, Ga., by ... i, 205; ii, 1501 

Goshen Creek, N. J., improvement of i, 131 ; ii, 1073 

Government Printing Office, Washington, D. C, construction and repair of 

buildings of i, 491 

Governors Bend Lock, Wis., construction of bridge across Fox River near i, 476 

Gowanus Bay, New York Harbor, N. Y., improvement of i, 103, 943 

Gowanns Creek Channel, New York Harbor, N. Y., improvement of i, 103, 943 

Grand Haven Harbor, Mich., improvement of i, 381 ; iv, 2795 

Grand Lake, La. : 

Improvement of i, 254 ; iii, 1768 

Removal of wreck in i, 259 : iii, 1782 

Grand Marais, Mich., improvement of harbor of refuge at i, 351 ; iv, 2576 

Grand Marais Harbor, Minn., improvement of i, 343 ; i v, 2528 

Grand River, La., improvement of i, 249, 1754 

Grand River, Ohio. See Faiq>ort Harbor. 

Grants Pass, Ala., survey for channel through i, 244 ; ii, 1716 

Grassv Point, Minn., establishment of harbor lines in St. Louis Bav and River 

in vicinity of 1,21,472; iv,2588 

Gravesend Bay, N. Y., examination of i, 121, 1005 

Grays Harbor, Wash. : 

Establishment of harbor lines i, 21, 473; v,3547 

Improvement of i, 452; v, 3405 

Survey of, and its bar entrance i, 459; v, 3517 

Great Chazy River, N. Y., improvement of i, 426 ; v, 3234 

Great Falls, Potomac River : 

Erection of fishwaysat i,489; vn,4114 

Raising height of dam at V^K\\ nw^^K^^ 
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Great Kanawha River, W. Va. : 

Improvement of i,332; iii,3447 

Operating and care of locks and dauiH on i, 334 ; iii, 2458 

Great Lakes : 

See aho Northern and Northwestern Lakes. 

Improvement of channels in connecting waters of, between Chicago, 

Dulnth, and Buffalo i,397; iv,2899 

Great Pedee Kiver, 8. C, improvement of i, 194 ; ii, 1401 

Great Point Rip, Mass., removal of wreck on and near i, 70, 712, 715 

Great Salt Pond, Block Island, R. I., survey of, for harbor of refuge i, 55 

Great Sodus Bay, N. Y., improvement of harbor at i, 420 ; v, 3192 

Great Wicomico River, Va., examination of, from Cedar Point to Indian 

Point 1,166; ii,1256 

Green Bay, Mich., water levels at Escanaba i, 497 ; vii, 4251 

Green Bay, Wis., construction of bridge across Fox River, between cities of 

Fort Howard and i,478 

Green Bay Harbor, Wis. : 

Establishment of harbor lines in Fox River i, 21, 472 ; rv, 2687 

Improvement of : i, 356 ; iv, 2603 

Green J acket Shoal, Providence River, R. I., removal of 1,^682 

Green River, Ky. : 

Improvement of, above month of Big Barren River (Lock No. 5). 1, 337; ui,2473 

Operating and cnre of locks and dams on i, 338 ; U[, 2475 

Reconstruction of Lock No. 2, at Rumsey i>337; iu,2470 

Greenport Harbor, N. Y. : 

Examination of 1,94,870 

Improvement of 1,88,829 

Greenwich Harbor, Conn., examination of 1,93,860 

GroBsepoint, Mich., establishment of harbor lines in Lake St. Clair 

at 1,21,472; iv,3069 

Guadalupe River, Tex., examination of, from the mouth to Cuero... i, 266; iii,1826 

Gun batteries ~ I,5,12 

Gun emplacements i,5,12 

Guyandotte River, W. Va. : 

Examination of, for looks and dams 1, 343 ; in, 2517 

Improvement of 1,342; m,2508 

H. 

Hainesport, N. J., construction of bridge across South (Lumberton) Branch of 
Rancocas River at 1, 479 

Hampton Roads, Va. : 

Defense of ^ 1,5,6,9,12,508 

Removal of wrecks in - n, 1295 

Harbor lines, establislmient of i, 21, 470 

Allegheny River at Pittsburg, Pa 1,21,471; in,2420 

Ballard, Wash 1,21,473; v, 3543 

Buffalo Harbor, N. Y 1,21,472; v,3176,3l80 

Cleveland Harbor, Ohio i, 21, 472 ; v, 3127 

EaHt Kivor, N. Y., in vicinity of Rikers Island 1,21,471,1017 

Fairport Harbor, Ohio 1,21,472; V,3130 

Fort Howard, Wis i, 21, 472 ; IV, 2687 

Fox River, Wis 1 1, 21, 472 ; I v, 2687 

Grassy Point, Minn i, 21, 472 ; iv, 2588 

Grays Harbor, Wash 1,21,473; V,a547 

Green Bay Harbor, Wis 1,21,472; iv,2687 

Grossepoi'nt, Mich : 1,21,472; iv,30e9 

Hoquiam River at Hoquiam, Wash 1,21,473; v,3547 

Ironton, Minn 1,21,472; iv,2588 

Milford Harbor, Conn 1,21,471,893 

Milwaukee River at Milwaukee, Wis 1, 21, 472 ; i v, 2686 

Monongahela River at Pittsburg, Pa i, 21, 471 ; iil, 2420 

New Haven Harbor, Conn 1,21,471,882 

Niagara River, N. Y 1,21,472; v,3l80 

Ohio River between Pittsburg and Davis Island Dam, Pa 1,21,471; iii,2420 

Pittsburg Harbor, Pa 1,21,471; m,2420 

Puget Sound, Wash 1,21,473; v,3^3 

Rockland Harbor, Me 1,21,471,595 

St. Clair, Lake, Mich 1,21,472; iv,3069 

St. Louis Bay and around Grassy Point, Minn, and Wis 1,21,472; iv,2588 

St. Louis River above Grassy Point to Spirit Lake i, 21, 472 : r\\ 2588 

Seattle, Wash 1,21,473; v,3543 

Wilmington Harbor, Cal i,21,473; v,3287 



INDEX. 1 5 

Harbors and rivers : 

Continnoos contracts i, 19 

Estimates for examinations, surveys, and contingencies of i, 468 

Estimates for improvement of i, 19, 20 

Improvement of i, 19 

Harlem River, N. Y. : 

Bridge at First avenae. New York, construction of i, 477 

Improvement of 1,98,917 

Harlowo River, N. C, improvement of waterway via i, 182 ; ii, 1321 

Harraseelcet River, Me., improvement of i, 31, 561 

Harris Creek prong of Back River, Va., examination of ' i, 167 ; ii, 1265 

Hart, E, K, (schooner), removal of wreck of i, 70, 714 

Hartford, Conn. : 

Bridge across Connecticut River between East Hartford and, alteration of. i, 480 

Bridge obstructing Connecticut River between East Hartford and 1,483 

Hartford (East), Conn. : 

Bridge across Connecticut River between Hartford and, alteration of i, 480 

Bridge obstructing Connecticut River between Hartford and i, 483 

Hastings, Minn., construction of bridge across Mississippi River by city of.. . j, 474 

Hatteras, Cape, N. C, removal of wreck off ii, 1356 

Havre de Grace, Md. : 

Improvement of Susquehanna River above and below i, 141 ; ii, 1125 

Survey of Susquehanna River from above Port Deposit to below, i, 152; u, 1169 

Hay Lake Channel, St. Marys River, Mich., improvement of i, 400; iv, 3048 

Haynes, John C, (schooner), removal of wreck of ii, 1295 

Hell Gate, East River, N. Y.^ improvement of 1,100,930 

Hempsteaid Bay, N . Y. , examination of Woodsburg Channel i, 94, 879 

Hempstead Harbor, N. Y. : 
&€s also Glen Cove Harbor. 

Examination of 1,94,877 

Herons, Pass Aux, Ala., survey for channel through i, 244 ; ii, 1716 

Herr Island Dam, Allegheny River, Pa. : 

Construction of i, 326 ; in, 2410 

Sur\'ey for lock and dam in Allegheny River, between Tareiitum and i, 328 

Hicks Beach, N. Y., construction of bridge across Far Rockaway Bay, between 

Shelter Island and i, 470 

Hicks Rock, Ind. T., construction of bridge across Arkansas River near i, 476 

Hillsboro, Oreg., examination of Tnaliton River to and above i, 467 ; v, 3598 

Hillsboro River, Fla., reconstruction of bridge across, at Tampa i, 479 

Hingham Harbor: Mass., improvement of 1,50,631 

Hiwassee Kiver, Tenn., improvement of i, 313; lu, 2311 

Holland (Black Lake) Harbor, Mich. , improvement of i, 380 ; iv, 2793 

Holman Feny, Fla. and Ala., construction of bridge across Perdido River near, i, 474 
Homestead, Pa» construction of bridge across Monongahela River between 

Pittsburg and i,473 

Hoods Canal, Puget Sound, Wash., examination for waterway between North 

Bay and 1,457; v,3466 

Hopkin»f L. H, (schooner), removal of wreck of i, 702 

Hoppet (bark), removal of wreck of i, 93, 852 

Hoquiam,Wa8h., establishment of harbor lines in Hoquiam River at. i, 21, 473 ; v, 3547 
Hoqniam River, Wash., establishment of harbor lines at Hoquiam. i, 21, 473 ; v, 3547 

Horn Island Pass, Miss., examination of bar in ly 244; ii, 1714 

HotehkisSf Geo, (sehooner), removal of wreck of i, 93, 851 

Honsatoiiic River, Conn., improvement of i, 80, 787 

Hudson River, N. Y., improvement of i, 95, 898 

Humboldt Harbor and Bay, Cal., improvement of i, 439 ; V, 3310 

Hunting Creek, Va., examination of, ftom its mouth to head of naviga- 
tion 1, 151 ; II, 1 156 

Huntington Harbor, N. Y., improvement of. i, 89, 835 

HurouHarbor, Ohio, improvement of h^^t v, 3092 

Huron, Lake: 

See aUo Northern and Northwestern Lakes. 

Improvement of harbor of refuge at Sand Beach, Mich i, 391 ; iv, 2831 

Removal of wreck near Thunder Bay Island Light Station i, 395 : iv, 2841 

Water levels i,497; \ai, 4162, 4251 

Hyannis Harbor, Mass. : 

Examination of i, 72, 746 

Improvement of harbor of refuge i, 55, 654 



16 INDEX. 

I. 

Illinois and MissisHippi Canal, III. : 

Construction of i, 374 ; i v, 2726 

Operating and care of canal around Lower Rapids of Rock River at 

MUan 1,375; iv,2770 

Illinois River, HI. : 

Improvement of i,372; iv,2714 

Operating and care of La Granfi^e and Kampsville locks and dams, i, 373 ; iv^ 2723 
Indian River, Del., examination for canal from Pocomoke River, Md. i, 151 ; ii, 1154 
Indian River, Fla., improvement of, between Goat Creek and Jupiter 

Inlet ■ 1,213; 11,1541 

Indiana Chute, Falls of Ohio River, improvement of i, 329 ; iii, 2431 

Individuals, occupancy or injnry of public structures by i, 21, 483 ; vii, 40T7 

Injury to structures bui^t by the Un ited States i, 21, 483 ; vii, 4077 

Inland waterways. See Waterways. 

Inside routes, waterways, etc. See Waterways. 

Internal waterways. See Waterways. 

Invincible Rock, Ban Francisco Bay, Cal., examination for removal of. i, 431 ; v, 3260 

Ipswich River, Mass., improvement of i, 41, 603 

Iron River, Wis., examination of mouth of i»352; iv, 2580 

Irondequoit Bay, N. Y., exa?nination of channel connecting Lake Ontario 

with 1,424; v,3222 

Iron ton, Minn., establishment of harbor lines in St. Louis River at. i, 21, 472 ; iv, 2588 
Irouton, Ohio, examination of Ohio River at 1,322; iii,2385 

J. 

Jacksons Creek, Va., examination of i, 167 ; ii, 1261 

Jacksonville, St. Augustine and Indian River Railway Company, bridges of . i, 477, 479 

Jamaica Bay, N. Y., improvement of i, 106, 958 

James River, Va. : 

Improvement of i, 154 ; ii, llffi 

Protection of Jamestown Island from encroachment of i, 156; n, 11^ 

Jamestown Island,ya., protection of, from encroachmentof James River i, 156; ir, 1192 

Jefferson City, Mo., construction o f bridge across Missouri River at i, 476 

Jefferson City Bridge and Transit Company, bridge of i, 476 

Jekyl Creek, Ga., improvement of i,206 ; n, 1504 

Jennings, Mont., examination of Kootenai River above i, 458 ; v, 3489 

Judith, Point, R. I. : 

Improvement of harbor of refuge at i, 65, 686 

Removal of wreck off i, 71, 723 

K, 

Kalamazoo River, Mich. : 

Examination of, from the month to Kalamazoo i, 396 ; iv, 2641 

Improvement of Saugatuck Harbor i, 379; iv, 2790 

Survey of, from Lake Michigan to Saueatnck i, 397 

Kampsville Lock and Dam, Illinois River, 111., operating and care of. i, 373; iv,2723 

Kansas City, Pittsburg and Gulf Railroad Company, bridge of i, 476 

Kaskaskia River, 111., improvement of i,290; in, 2093 

Kawkawlin River, Mich., examination of i, 396; IY,2846 

Kelhft Ka ie (schooner) , removal of wreck of i, 367 y iv, 2681 

Kennebec River, Me., improvement of i, 30, 557 

Kennett, Mo., alteration of bridge across St. Francis River below i, 481 

Kenosha Harbor, Wis., improvement of 1,365; IY,2649 

Kentucky River, Ky. : 

Improvement of 1,338; ni,2484 

Operating and care of locks and dams on i, 339 ; iii, 2489 

Keogh, Fort, Military Reservation, Mont., examination of Tongue River along 

eastern edge of 1,304; in, 2243 

Kewaunee, Green Bay and W^estern Railroad Company, bridge of i, 478 

Kewaunee Harbor, Wis., improvement of 1, 360; iv, 2620 

Keweenaw Bay, Mich., waterway from Lake Superior to : 

Improvement of 1,349; iv,2561 

Operating and care of I, ^0; iv, 2562 

Keweenaw Point, Mich., waterway across: 

Improvement of i, 349; iv,2561 

Operating and care of i,350; iv,2562 

Key West Harbor, Fla. : 

Defense of Ji5 

improvement of northwest entta.ivcft ol I^^IS; ii, 1546 
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Keyport Harbor, N. J., improvement of 1, 116, 987 

Kill Pond Bar, I'antncket Sound, Mass., removal of wreck on ii 70, 710 

Kill van Kull, New York Harbor, N. Y., removal of wreck from 1, 120, 998 

Kings Connty, N. Y. : 

Alteration of bridge of, across Newtown Creek, between Long Island City 

and Brooklyn 481 

Construction of temporary bridge across Newtown Creek, between Long* 

Island City and Brooklyn, by i, 481 

Kingston Harbor, Mass., improvement of 1, 52, 637 

Klasquine River, Oreg., improvement of 1, 46(5 ; v, 3595 

Kootenai River, Idaho and Mont. : 

Examination of, between Jennings and the international boundary, i, 458 ; v, 3489 
Plan and estimates for improvement of, between Bonners Ferry and the 
international boundary' *. i, 459 ; v, 3515 

Ii. 

La Crosse Harbor^ Wis., examination of i, 293 ; iii, 2162 

Lafonrche, Bayou, La., improvement of i, 248 ; in, 1750 

La Grange Lock and Dam, Illinois River, 111., operating and ciire of., i, 373; iv, 2723 

Lake Drnnimoud Canal, Va. See Dismal Swamp Canal. 

LakeS; Great. See Great Lakes and Northern and Northwestern Lakes. 

Lakes, Northern and Northwestern. See Northern and Northwestern Lakes. 

La Porte, Houston and Northern Railroad Company, bridges of 1, 475 

Larchmont Harbor, N. Y., improvement of i> 87, 821 

La Trappe River, Md., improvement of 1, 144 ; li, 1132 

Laws of Fifty- third Congress, third session, afiecting Corps of Engineers. . vii, 4259 

Leaf River, Miss., improvement of i, 240 ; ii, 1704 

Leipsic River, Del., removal of wreck in 1, 150; ii, 1146 

Levisa Fork, Big Sandy River, Ky., improvement of i, 341 ; in, 2503 

Lewes, Del. : 

Construction of iron pier in Delaware Bay near i, 127 ; ii, 1062 

Improvement of waterway from Chincoteague Bay to Delaware Bay 

near i, 139; ii, 1123 

Lewis River, Wash., examination of, up to La Center 1, 467 ; v, 3600 

Lexington, Mo., construction of bridge across Missouri River at i, 475 

Lexington Bridge and Terminal Company, bridge of i, 475 

Licking River, Ky. : 

Examination for ice harbor in lower portion of i, 343 ; iii, 2513 

Examination for lock and dam near mouth of 1, 343 ; in, 2513 

Improvement of, between Farmers and West Liberty 1, 340 ; ni, 2498 

Light of the East (schooner), removal of wreck of i, 70, 710 

lAppiity Henry (schooner), removal of wreck of ii, 1295 

Little Badenock Bay, Mich. See Little Bay de Noc. 

Little Bay de Noc, Mich., examination of Whitefish River for harbor at mouth 

in 1,368; iv,2684 

Little Coal River, W. Va., examination of i, 336 ; in, 2465 

Little Harbor, N. H., improvement of harbor of refnge at i, 37, 575 

Little Kanawha River, W. Va, : 

Examination of, for locks and dams i, 343 ; in, 2520 

Improvement of i, 342 ; ill, 2510 

Operating and care of lock and dam on i, 342 ; in, 2511 

Little Pedee River, S. C, improvement of i, 193 ; ii, 1398 

Little Pigeon River, Tenn ., improvement of i, 315 ; ill, 2313 

Little River, Ark. : 

Constrnction of bridge across, near Morris Ferry 1, 475 

Examinnton of, from Fulton to White Clifl's 1, 279 ; ni, 19*)5 

Little River, La., examination of i, 279 ; in, 1984 

Little Rock, Ark., removal of wreck in Arkansas River at i, 286; in, 2037 

Little Sodus Bay. N. Y., improvement of harbor at i, 421 ; v, 3198 

Little Wabash River, 111., constrnction of bridge across, at New Haven 1, 477 

Little Wicomico River, Va., examination of mouth of i, 167 ; ii, 1258 

Little Woods Hole Harbor, Mass., survey of i, 72, 750 

Livingstone Point, Ky., improvement of Tennessee River at i, 313 ; in, 2299 

Locks and dams. See Canals. 

Lockwoods Folly River, N. C, improvement of 1, 189 ; ii, 1345 

Lone Rock, Wis., construction of bridge across Wisconsin River near 1, 478 

Lone Rock Bridge Compsny, bridge of i, 478 

Long Bridge, Potomac River, at Washington. D. C i, 15^ \ \VVIVI 

ENG 95 2 
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• ^ 

LoDg laland City, N. Y. : 

Alteration of bridge across Newtown Creek between Brooklyn and i,481 

CoDStrnction of temporary bridge across Newtown Creek between Brook- 
lyn and 1,481 

Long Island Railroad Company, bridge of i,483 

Long Islaud 8onnd : 

Defense of eastern entrance of. i,5 

Removal of wrecks in i, 98, 721, 850 

Lookout. Cape, harbor of refuge, N. C, examination of i, 191 ; ii, 1375 

Louisville, Ky., improvement of Falls of Ohio River at i, 328 ; iii, 2427 

Louisville and Portland Canal, Ohio River, operating and care of.. . i, 330: iii, 2434 

Lower Macliodoc Creek, Va., improvement of i, 162 ; ii, 1231 

Lnbeo Channel, Me., improvement of - i, 23, 539 

Ludington Harbor, Mich., improvement of i, 384 ; iv, 2806 

Lumber River, N.C. and S.C., improvement of 1, 193; ii,1395 

Lumberton Branch of Kaueocas River, N. J. : 

Bridge at Hainesport, construction of i,479 

Examination of, to Lumberton hl^'y n;1086 

Lynch River, S. C. See Clark River. 

Lynn and Boston Railroad Company, bridge of i,478 

Lynn Harbor, Mass., improvement of i, 46, 615 

Lyons Creek, Va., examination of i|177; ii,1297 

M. 

McHeury, Fort^Md., sea wall and embankment at i,15 

McKeeeport, Pa., construction of bridge across Yonghiogheny River at i,479 

Machias River Channel, Me., survey of i, 38, 584 

Machodoc (lower) Creek, Va. , improvement of i, 162 ; ii, 1231 

Mackeys Creek, N. C, improvement of i, 176 ; u, 1291 

Ma^ on, Bayou, La. and Ark. : 

Examination of, above Floyd, Ark , h^^i Ui, 1974 

Improvement of, in Louisiana '»273; iii, 1923 

Mahon River, Del., examination of i, 150; u, 11-lii 

Maiden River, Mass., improvement of.^ 1,46,618 

Manasqnan Inlet, N, J., removal of wreck in h^^l n, 1078 

Manasquan River. N. J., improvement of 1,119,997 

Manatee River, Fla., improvement of h^^^i n, 1555 

Manchac, Bayou, La., improvement of Iy2^7; lu, 1747 

Manchester Harbor, Mass. : 

Examination of 1,53^643 

Improvement of i, 44, 612 

Manhasset Bay, N. Y., removal of wrecks in i,93,^ 

Manistee Harbor, Mich., improvement of i, 385; iv,280B 

Manistiqne Harbor, Mich. , improvement of i, 353 ; iv, 2592 

Manitowocj Wis. : 

Bridges across Manitowoc River, construction of i, 480 

Improvement of harbor of i,361; iv,2626 

Manitowoc River, Wis. : 

Bridges at Manitowoc, construction of i, 480 

Improvement of Manitowoc Harbor 1, 361 ; iv, 2626 

Manitowoc Terminal Company, bridges of i, 480 

Miinkato, Minn., examination of Minnesota River for bank protection 

at 1,300; in, 2206 

Manokin River, Md., improvement of i, 148 ; ii, 1143 

Mantua Creek, N. J., examination of i, 132 ; ii, 1088 

Maps, military and other i, 497 

Marcus Hook, Pa., improvement of ice harbor at i, 126 ; ii, 1061 

Mare Island Strait, Cal., examination of 1, 436 ; v, 3285 

Maria Adelaide (schooner), removal of wreck of i, 70, 712 

Marietta, Ohio, alteration of bridge across Muskingum River at i, 320, 481 

Marquette Harbor, Mich. : 

Improvement of i, 350 ; i v, 2571 

Water levels i,497; vii,4251 

Marthas Vineyard, Mass., improvement of inner harbor at Edgartown i, 56, 661 

Marysville, Cal., examination of Feather River above i, 440 ; v, 3325 

Matanzas River, Fla., construction of bridge across, at St. Augustine i, 479 

Mattaponi River, Va., improvement of 1, 165 ; ii, 1246 

Mattawan Creek, N. J., improvement of ...,.,....,.... 1,117,988 

Mfkumee Bay, Ohio. Se^ Maumee River, 
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Manmee River, Ohio . 

Bridge at Toledo, construction of i, 478' 

Iniproveiueut of Toledo Harbor i, 403 ; V, 3074 

Maurice River Cove, Delaware Bay, N. J ., removal of wreck iu i, 132 ; ii, 1078 

Meudocitio Harbor, Cal,, exaniiuation of i, 440 ; v, 3330 

Menominee Harbor, Mien, and Wis., improvement of,. i, 354; iv, 2595 

Menominee River, Mich, and Wis., improvement of i, 354 ; iv, 2599 

Mermentau River, La., and tributaries, improvement of i, 254 ; iii, 1768 

Merrlmac River, Mass., improvement of i, 40, 600 

Mexico, Gnlf of, examination of bar iu Horn Island Pass, Miss h'^t n, 1714 

Miami ard Erie Canal, survey of i, 22 

Mi an us River, Conn. : 

Improvement of '. i, 85, 816 

Survey of 1,95,881 

Michigan City Harbor, Ind., improvement of i, 376 ; iv, 2776 

Michi gan , Lak e : 

See aUo Northern and North western 'Lakes. 

Dredging harbors on east const of iv, 2822 

Removal of wreck near Racine, Wis i, 367 ; iv, 2681 

Water levels i, 497 ; vii, 4251 

Michigan, Lake, and Sturgeon Bay Ship Canal, Wis. : 

Construction of harbor of refuge at eastern entrance of 1, 358 ; i v, 2614 

Improvement of i, 357 ; x v, 2606 

Operating and care of 1,358; iv,2612 

Middle Ground, Plymouth Harbor, Mass. See Plymouth Harbor. 

Middle Ground, Salem Harbor, Mass. See Salem Harbor. 

Middletown, Conn., construction of bridge across Connecticut River between 

Portland and 1,480 

Middletown and Portland Bridge Company, bridge of i, 480 

Milan, 111., operating and care of canal around Lower Rai)ids of Rock River 

at 1,375; iv,2770 

Mile Rocks, San Francisco Harbor, Cal., examination for removal of .. i, 430; v, 3252 

Milford Harbor, Conn., establishment of harbor lines at i, 21, 471, 893 

Milford Haven, Va., survey of bar at northwest entrance of, from Piankatank 

River i, 167; ii, 1267 

Military.and other maps i, 497 

Military departments, reconnaissances, surveys, and explorations in i, 497 

MiHon (barge), removal of wreck of i, 120, 998 

Milton Harbor, N. Y., examination of, at Milton Point i, 94, 867 

Milton Point, N. Y., examination of Milton Harbor at i, 94, 867 

Milwaukee Bay, Wis., improvement of harbor of refuge i, 363 ; iv, 2637 

Milwaukee Harbor, Wis. : 

Establishment of harbor lines in Milwaukee River i, 21, 472 

Improvement of i, 363; iv, 2640 

Improvement of harbor of refuge at Milwaukee Bay i, 363 ; iv, 2637 

Water levels i,497; vii,4251 

Milwaukee River, Wis. : 

Establishment of harbor lines at Milwaukee i, 21, 472 ; iv, 2686 

Improvement of Milwaukee Harbor i,363; iv,2640 

Milwaukee (South), Wis., survey of harbor at i, 364 ; iv, 2641 

Mines, submarine i, 5, 6 

Min^o Creek, S. C, improvement of i, 194 ; ii, 1405 

Mining casemates i, 5 

Minnesota River, Minn. : 

Examination of, for bank protection at Belle Plaine and Mankato . I, 300 ; iii, 2206 

Improvement of l, 2f)8 ; iii, 2194 

Reservoirs at Big Stone Lake, examination for I, 300 ; iii, 2208 

Mint (schooner), removal of wreck of I, 150;«ii, 1146 

Mishanm Point, Mass., removal of wreck near i, 70, 713 

Mispillion River, Del., improvement of i, 1138; ii, 1120 

Missisciuui River, Vt., examination of I, 429 ; v, 3243 

Mississippi River: 

Baton Ronge Harbor, La. , examination of i, 261 ; iii, 1793 

Bayou Sara, La., examination at iii, 1795 

Big Stone Lake, Minn., examination for reservoirs i, 300 ; ill, 2208 

Davenport, Iowa, construction of bridge between Rock Island, 111., and. .. i, 474 
Des Moines Rapids Canal and Dry Dock, operating and care of . i, 292; iii, 21.52 

Flint Creek to Iowa River, survey of west bank from i, 293 ; III, 2168 

Gauging, and tributaries i, 278 ; ili, 1955 

Gauging, at or near St. Paul, Minn i, 299; iii,2702 

Hastings, Minn., construction of bridge at i, 474 

l<a Crosse Harbor, Wis., examination of \y*2SJ^\ \».^*r\sa^ 
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Mississippi River — Continned. 

MiDueapolis to Missouri Hiver, improvement from i, 291 ; in, 2106 

Minneapolis to St. Paul, oonstraotion of Lock and Dam No. 2. .. i, 292; in, 2158 

Ohio River, improvement, surveys, etc., below i, 469 ; vi, 3617 

Ohio River to Missouri River, improvement from i, 288 ; in, 2059 

Plaqnemine, Bayou, La., bank protection at mouth of i, 249; in, 1757 

Quincy to Warsaw, 111., survey of east bank from i, 293 ; ni, 2163 

Quiucy Bay, 111., examination of i, 293 ; in, 2159 

Quincy Bay, 111., improvement of i, 291 ; in, 2109 

Reservoirs at Big Stone Lake, Minn., examination for i, 300; in, 2208 

Reservoirs a€ headwaters, construction of i, 294 ; in^ 2174 

Reservoirs at Iji^adwatei-s, operating and care of i, 295 ; in, 2179 

Reservoirs at headwaters, surveys for in, 2206 

Rock Island, 111., construction of bridge between Davenport, 

Iowa, and i, 474 

St. Anthonys Falls, Minn., improvement above i, 294 ; in, 2171 

St. Louis, Mo., improvement at i, 289; iii, 2091 

Snag boats and dredge boats on upper river, operation of i, 291 ; in, 2095 

Snags and wrecks, removal of i, 287 ; in, 2(M3 

Souui Pass, inspectiou of improvement of i, 21, 244 ; ill, 1725 

South St. Paul, Minn., construction of bridge at i, 474 

Superior, Lake, to, survey for canal from *. i, 353 ; iv, 2587 

Survey of 1,469; vi,3617 

Vioksburg Harbor, Miss., improvement of 1, 274 ; in, 1933 

Mississippi River Commission : 

Annual report of i, 469; vi, 3617 

List of appendixes vi, 3647 

List of plates vi,3648 

Mississippi Sound, Ala. and Miss. : 

Examination of bar in Horn Island Pass, Miss i, 244 ; ii, 1714 

Survey of channel between Mobile Bay and i, 244 ; ii, 1716 

Missouri River : 

Jefferson City, Mo., construction of bridge at i,476 

Lexington, Mo., construction of bridge ac i,475 

Sioux City, Iowa, examination of Nebraska side of, opposite i, 304; iii,2240 

Sioux City, Iowa, improvement, surveys, etc., below 1,469; vil,S67 

Sioux City, Iowa, to Stubbs Ferry, Mont., improvement from 1, 301 ; ni, 2213 

Sioux City, Iowa, removing snags above 1, 303; in, 2238 

Missouri, Department oi^'the, report of engineer officer i, 497; vii, 4253 

Missouri River Commission 1,469; vii,3957 

Mobile, Ala. : 

Defense of I, 5, 6, 11, 12 

Improvement of harbor of i, 235 ; ii, 1683 

Mobile Bay, Ala.: 

Improvement of Mobile Harbor 1^235; Ii,l683 

Survey of channel between Mississippi Sound and 1, 244 ; ii, 1716 

Mobile River, Ala. : 

Improvement of Mobile Harbor 1, 235 ; U, 1683 

Removal of wreck in 1, 243; li, 1712 

Mokelumne River, Cal. , improvenien t of 1. 437 ; v, 3297 

Monomoy, Mass., removal of wrecks near i, 70, 71, 716, 719, 720, 726 

Monongahela Navigation Company, purchase of locks and dams on Mouonga- 
hela River, belonging to i,325 

Monongahela River, W. Va. and Pa. : 

Bridge at Pittsburg, construction of, (Glen wood Highway Bridge Company) 1, 474 

Bridge at South Tenth street, Pittsburg, rocoustructiou of * . i, 477 

Bridge between Pittsburg and Homestead, construction of i, 473 

Harbor lines at Pittsburg, establishment of i, 21, 471 ; iii, 2420 

Improvement of i, 323 ; iii, 2396 

Lock and Dam No. 6, purchase of i, 325 ; iii, 24M 

Lock and Dam No. 7, purchase of i, 324 ; in, 2403 

Locks and Dams Nos. 8 and 9, operating and rare of i, 324 ; ill, 2400 

Locks and dams of Monongahela Navigation Company, purchase of 1,325 

Monroe, Fort, Va., sewerage system and water supply at l, 9, 511 

Monroe Harbor, Mich. : 

Improvement of 1, 403; V, 3071 

Water levels i, 497 ; vil, 4251 

Monroe, Loring (canal boat), removal of wreck of i, 150; ii, 1146 

Moosabeo Bar, Me., imptovemeivt) oi i,^541 

Mormon Channel (sloug\\^, CaV, cotv^^twcWotv ^l\kX\^^vw<j,\^^-^^^'^\«^Vfaan... 1,476 
Morris Ferry, Ark., conBtructiou ol \5iV(i^ftACTii«»\A\X\<5^v<ctv«sa vK55k 
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Morrison f Ellen (schooner), removal of wreck of . .• 1, 70 ; 716 

Morristown, 'N. Y., coustnictiou of bridge acrobs St. Lawrence River at i, 476 

Mortar batteries 1,5,12,519 

Mortar emplacemeDts i» 5, 12 

Mount Desert, Me., construction of breakwater from Porcupiuo Island to., i, 25, 544 

Mount Hope liay, Mass., examination of ! 1, 71, 727 

Mount Pleasant shore, Charleston Harbor, S. C, improvement of i, 196; ii, 1421 

Mount Vernon (schooner), removal of wreck of 1, 132 ; ii, 1078 

Mud Lake, La., improvement of i>254; iii, 1768 

Mud River, S. C., survey for waterway via i, 207 ; ii, 1521 

Mnrderkill River, Del., improvement of i, 137; ii, 1118 

Muscle Shoals Canal, Tennessee River, Ala., operating and care of.. 1,313; lu, 2305 

Muscogee, Fla., construction of bridge across Perdido River near i, 474 

Muskegon Harbor, Mich., improvement of i, 382 ; iv, 2799 

Muskingum County, Ohio, alteration of bridge of, across Muskingum River at 

Taylorsville 1,321,482 

Muskingum River, Ohio : 

Bridge at Marietta, alteration of i, 320, 481 

Bridge at Taylorsville, alteration of 1,321,482 

Ice harbor at mouth of, construction of i, 320 ; in, 2368 

Improvement of i,321; in, 2370 

Locks and dams on, operating and care of i, 322 ; iii, 2371 

Survey of, from Zanesville to Dresden i, 323 ; in, 2390 

Mystic River, Conn., improvement of i, 73, 758 

Mystic River, Mass. : 

Bridge (temporary) between Boston and Chelsea, construction of i, 478 

Chelsea Bridge at Boston, reconstruction of i, 478 

Improvement of. i, 46, 618 

Nanduft Creek, Va., survey of 1,170,177; n, 1302 

Nansemond River, Va. : 

Improvement of 1. 170 ; ii, 1280 

Survey of Nandua Creek 1,170,177; ii, 1302 

Nanticoke River, Del., survey of i, 151 ; ii, 1165 

Nantucket Harbor, Mass. : 

Improvement of harbor of refuge i, 56, 658 

Removal of wreck in i, 70, 704, 715 

Nantucket Sound, Mass., removal of wrecks in i, 69, 70, 71, 710, 72^4 

Napa River, Cal. : 

Examination of. between North and South Val lej o 1, 436 ; v, 3285 

Improvement of i,431; v, 3263 

Narragausett Bay, R. I. : 

Defense of 1,5,6,7,13,14.503 

Improvement of i, 62, 679 

Narraguagus River, Me., improvement of i, 24, 543 

Narrows of Lake Champlain, N. Y. and Vt., improvement of i, 428 ; v, 3241 

Narrows, The, Bogue Phalia, Miss., examination at i, 280 ; in. 1988 

Natalbany River, La. : 

Examination of i,260; in, 1786 

Improvement of i>246; in, 1744 

Naushon Island, Mass. : 

Removal of wreck in Buzzards Bay near i, 69, 707 

Removal of wreck in Tarpaulin Cove Harbor l, 70, 714 

Survey of Tarpaulin Cove i, 73 

Navigable rivers of the Uuited States, tonnage map of i, 497 

Navigable waters, bridges across: 

Alteration of 1,21,480,482 

Construction of 1, 21, 473 

Examination of bills to authorize construction of i, 21 

Examination of plans and locations of proposed i, 21, 473, 476 

Obstructing navigation, action upon 1,21,482 

Navigation, action upon bridges obstructing i, 21, 482 

Nechcs River, Tex., improvement of i, 259 ; in, 1781 

Nehalem Bay, Oreg., improvement of entrance to i, 448 ; v, 3886 

Nestncca River, Oreg., survey of, from Woods to the ocean i, 459 ; V, 3509 

Neuse River, N. C. : 

Bridge across, construction of i, 477 

Improvement of i, 181 ; ii, 1319 

Improvement of waterway between Beaufort Kwbox oAi^ \^\!^V.^ w^'^^SiX 
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New Bedford Harbor, Mass., improvenlent of 1,59,669 

New Castle, Del., improvement of ico harbor at *1, 135; ii. 1113 

New Haven, Conu., bridge of city of, obstructing Qiiinnipiac River i, 483 

New Haven Harbor, Conn. : 

Constnictiou of breakwaters in 1,78,783 

Establishment of harbor lines i, 21, 471, 882 

Examination of West Kiver from steam railroad crossing to main channel 

in ''^»^ 

Improvement of i, 78, 777 

Removal of wreck in 1, 93, 851 

New Haven, 111., construction of bridge across Little Wabash River at 1,477 

New Jersey, improvement of channel between 8tat«n Island and i, 110,970 

New Orleans, La., defense of 1, 5, 11, 12 

New River, N. O. : 

Improvement of • i, 184; ii, 1328 

Improvement of waterway between Beaufort Harbor and i, 183; ii, 1325 

Improvement of waterway between Swansboro and i, 184; ii, 1327 

T^ew River, Va. and W. Va. , improvement of i, 335 ; iii, 2465 

New Rochelle Harbor, N. Y., examination of i, 94, 868 

New York, N. Y., construction of bridge across Harlem River at First avenue, 

by city of 1, 477 

New York Harbor, N. Y. : 

Arthur Kill, improvement of i, 109, 969 

liay Ridge Channel, improvement of i, 103, 943 

Bedloes Island, sea wall at 1, 15 

Buttermilk Channel, improvement of i, 102,940 

Channel between Staten Island and New Jersey, improvement of i, 110,970 

Davids Island, sea wall at i,15 

Defense of.... 1,5,6,7,12,14,504,519 

East River and Hell Gate, improvement of i, 100, 930 

Ea^t River near Rikers Island, inoditication of harbor lines i, 21,471,1017 

do wanus Bay, improvement of 1, 103, 943 

Go wan us Creek Channel, improvement of i, 103, 943 

Gravesend Bay, examination of 1, 121, 1005 

Harbor lines in East River near Rikers Island, modification of i, 21,471, 1017 

Harlem River, improvement of i, 98, 917 

Improvement of , i, 105, 950 

Reu Hook Channel, improvement of i, 103, 943 

Sandy Hook, sea wall and embankment at i, 14 

Schny ler, Fort, sea wall at 1, 15 

Spuy ten Duy vil Creek, improvement of i, 98, 917 

Supervision of 1,468; v.3609 

Wads worth. Fort, acquisition of site for fortifications at i, 14,504 

Wrecks, removal of 1,120,998 

New York, New Haven and H.artford Railroad Company, bridge of 1,478 

Newbern, N. C, improvement of waterway between Beaufort Harbor 

and , 1,182; ii,1321 

Newburyport Harbor, Mass. : 

Improvement of i, 39, 598 

Removal of wreck near i, 53, 642 

Newport and Cincinnati Bridge Company, bridge of i, 475 

Newport, Ky., reconstruction of bridge jicross Ohio River between Cincinnati, 

Ohio, and i,475 

N»nvport Harbor, R. I., improvement of i, (>4, 683 

Newport River, N. C, improvement of waterway via i, 182; ii, 1321 

Newtown Creek, N. Y. : 

Bridge between Lon^ Island City and Brooklyn, alteration of i,^l 

Bridge ^temporary) between Long Island City and Brooklyn, construc- 
tion or 1, 481 

Examination of West Branch of 1, 121, 1006 

Improvement of 1, 102, 935 

Niagara River, N. Y. : 

Establishment ofharbor lines in vicinityofFerry street, Buffalo. 1,21,472; V,3180 

Improvement of Buffalo Harbor * ' 1, 414 ; V, 3146 

Improvement of, from Tonawanda to Fort Day (Niagara Falls).. . 1, 416; V,3166 

Improvemen t of Tonawanda Harbor and 1, 415 ; V, 3162 

Nomini Creek, Va., improvement of i, 161; ii, 1228 

2v^oudisappearing gun carriages lf5 
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Nooksack RiTer, Wash. : 

Improvement of 1,456; v,3442 

Surveyor i,469; v,3511 

Noonday Hocks, San Francisco Harbor, Cal., examination for removal of . i, 430; v, 3254 

Norfolk and Carolina Railroad Company, bridge of i, 477 

Norfolk Coauty, Va., construction of bridge across Sootts Creek in i, 477 

Norfolk Harbor, Va. : 

Improvement of, and its approaches i, 168 ; ii, 1275 

Improvement of approach to^ between Lambert Point and Fort Nor- 
folk '. 1,169; 11,1279 

Waterway between Albemarle Sound, N. C, and, improvement of. i, 173; ii, 1286 

Norfolk, Va., improvement of approach to United States navy -yard at 1, 1^; ii, 1279 

North Bay, Puget Sound, Wash., examinaiion for waterway between Hoods 
Caualand i,457; v,3466 

North Carolina, survey of waterways connecting Dismal Swamp Canal, Va., 
with sounds of i, 177 ; ii, 1296 

North East (Cape Fear) River, N. C. : 

Improvement of i, 185; ii, 1330 

Survey of, from old county ferry to Juniper Swamp or Creek i, 192; ii, 1389 

North Landing River, Va. and N. C, improvement of i, 174 ; ii, 1289 

North River, M. C, examination of route from Beaufort Harbor to mouth 
of 1,192; 11,1380 

North River, Wash. : 

See also Willapa River and Harbor. 

Examination of, from the mouth upward 25 miles 1, 458 ; v, 3485 

North Vallejo, Cal., examination of Napa River between South Vallejo 
and 1,436; v,3285 

Northern and Northwestern Lakes : 

Charts, correcting, printing, and issuing of i, 493, 494, 496 ; vii, 4159 

Estimates 1, 495, 497 

Improvement of channels in counecting waters of i, 397 ; iv, 2859 

Surveys i,*92; vii,4159 

Water levels i,497; vii, 4162, 4251 

Northport, Ala., bridge obstructing Warrior River between Tuscaloosa and .. i, 483 

Nor walk Harbor, Conn. : 

Bridge at South Norwalk, construction of i, 478 

Improvement of i> 83, 804 

Survey of i. 95 

Norwalk River, Conn. See Norwalk Harbor. 

Norwalk (South), Conn. : 

Bridge across Norwalk River at, construction of 1. 478 

Improvement of Norwalk Harbor i, 83, 804 

Survey of Norwalk Harbor i, 95 

Noxubee River, Miss. : 

Examination of, from Macon to Hashuqua Creek I, 244 ; ii, 1715 

Improvement of i, 239; ii, 1699 

O. 

« 

Oak Orchard Harbor, N. Y., improvement of ^ 418 ; v, 3172 

Oakland Harbor, Cal., improvement of 1,429; v, 3247 

Obion River, Tenn.: 

Improvement of 1, 305 ; in, 2245 

Survey of, from Forked Deor River to Mississippi River i, 310; ill, 2265 

Obstructions to iiavigatiou, action upon bridges constituting 1, 21, 482 

Occoquan Creek, Va., improvement of j i, 159; ii, 1219 

( )ccupaucy of structures built by the United States i, 21, 483 ; vii, 4077 

Ocean Causeway Company, bridge of i, 479 

Ocean Eagle (schooner), removal of wreck of 1, 53, 642 

Ocklawaha River, Fla., improvement of i>211; ii, 1357 

Ocmnlgee River, Ga., improvement of i. 201; ii, 1485 

Oconee River, Ga., improvement of 1, 203 ; ii, 1481 

Oconto Harbor, Wis. : 

Examination of i,368; iv,2681 

Improvement of i, 355; iv, 2600 

Ocracoke Inlet, N. C, improvement of i| 1*78 ; ii, 1306 

Office of the Chief of Engineers 1,499 

Officers of the Corps of Engineers. See Corps of Engineers. 

Ogdensburg Harbor, N. Y., improvement of ^.^^aa\ ^ ^"^SIS)^ 
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Ohio Canal, survey of - i, 22 

Ohio River : 

Bridge between Cincinnati, Ohio, and Newport, Ky ., reconstruction of 1, 475 

Canal routes between Lake Erie and, survey of 1, 22 

Dam below Beaver River, Pa, , construction of i, 320 ; in, 2363 

Dam No. 2, survey for location of : i, 320 

Dams Nos. 3, 4, and 5, survey for location of i, 323 

Davis Island Dam, Pa., operating and tare of i, 320 ; in, 2359 

Elizabethtown H.irbor, 111., survey of i, 323 

Evansville Harbor, lud., survey of i, 323 ; in, 2388 

Falls of, at Louisville, Ky., improvement of 1, 328 ; iii, 2427 

Falls of, Indiana Chute, improvement of 1, 329 ; ill, 2431 

Harbor lines between Pittsburg and Davis Island Dam, Pa., establish- 
ment of. 1,21,471; 111,2420 

Improvement of i, 316; iii, 2322 

Indiana Chute, improvement of i, 329 ; in, 2431 

Ironton, Ohio, examination at i, 322; in, 2385 

Louisville and Portland Canal. Ky ., operating and care of i, 330; in, 2434 

Snag boat on, operating i, 319; in, 23^ 

Wrecks in, removal of i, 322 ; in, 2384 

Ohio, State of, survey of waterways in, for canal between Lake Erie and Ohio 

River '. i,22 

Okanogan River, Wash., examination of, from mouth to head of naviga- 
tion 1,457; v,3475 

Oleott Harbor, N. Y., improvement of. i? 417 ; v, 3171 

Old River Branch of San .loaquiu River, .Cal., survey of '» '^'^1 j v, 3338 

Olympia Harbor, Wash., improvement of i, 453 ; v» 3416 

fhieonta (barge), removal of wreck of i, 71, 726 

Onset Harbor, Mass., examination of i, 72, 737 

Ontario, Lake: 

See also Northern and Northwestern Lakes. 

Examination of channel connecting Irondequoit Bay with i, 424 ; v, 3222 

Water levels i,4l)7; vii,4251 

Ontonagon Harbor, Mich., improvement of i, 348; iv, 2557 

Orange Mills Flats, St. Johns River, Fia., examination at i, 221 ; ii, 156!) 

Osage River, Mo., improvement of i, 470; vii, 3957, 3966, 3996, 4045 

Oswego Harbor, N. Y. : 

Improvement of i, 421 ; V, 3204 

Water levels 1,497; vii,4251 

Otter Creek, Vt., improvement of i, 427; v, 3239 

Ouachita River, Ark. and La. , improvement of i, 269 ; in, 1887 

P. 

Palatka, Fla. : 

Examination of St. .Johns River at Orange Mills Flats near i;221; ir, 1560 

Reconstruction of bridge acroHS St. Johns River at i, 477 

Palm Beach, Fla., construction of bridge across Lake Worth at i, 479 

Pamlico River, N. C, improvement of i»179; ii, 1312 

Paniunkey River, Va., improvement of i, 166; n, 1249 

Paragould Southeastern Railroad Company, bridge of 1, 481 

Parkers Head Harbor and Channel, Me., examiuatiim of i, 38, 581 

Parkers River, Mass , removal of wre(;k in Nantucket Sound near i, 69, 704 

Pascagoula River, Miss., improvement of i, 239; ii, 1700 

Pasquotank River, N. C, improvement of i>175; ii, 1293 

Pass Aux Herono, Ala., survey for channel through 1, 244 ; ii, 1716 

Passage Key Channel, Tampa Bay, Fla., removal of wreck in i, 221; n, 1560 

Passaic River, N. J. : 

Improvement of • i, 1 11, 973 

Improvement of, above Newark i, 111, 975 

Improvement of, below Newark I, 111, 973 

Patapsco River, Md. : 

Improvement of and channels to Baltimore 1, 152 ; n, 1175 

Improvement of cbanuel to Curtis Bay 1, 154 ; ii, 1181 

Survey of Baltimore Harbor * 1, 157 ; ii, 1201 

Patchogue River, N. Y., improvement of i, 91, 844 

Pawcatuck River, R. I. and Conn. : 

Improvement of 1, 67, 696 

Survey of, from Westerly to Stonington i, 73 

Pawtucket River, R. I. : 

Bridge at Providence, TecousttwcUow o^ i, 478 

J/iiyirovenicnt of i, 61, 676 

ijenioval of wreck in ^,1552. 
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Pearl River, Miss.i improvement of: 

Below Jackson 1,241; 11,1706 

Between Carthage and Jackson i, 242 ; ii, 1708 

Between Edinburg and Carthage i, 242 ; ii, 1710 

Pease Creek, Fla., improvement of ^ i, 216 ; ii, 1551 

Peekskill Harbor, N. Y., examination of 1, 120, 999 

Peud d'Oreille River, Mont., examination of (Flathead River), from Flathead 

Lake to Jocko Station i, 458; v, 3480 

Pennsylvania and New Jersey Railroad Company, bridge of i, 474 

Pennsylvania Railroad Company, bridge of i, 475 

Penobscot River, Me., improvement of i, 26 548 

Pensaoola, Fla. : 

Defense of 1,5,6,11,12 

Improvement of harbor at i, 229 ; ii, 1629 

Pensaukee Harbor, Wis. , improvement of i, 356 ; i v, 2602 

Pentwater Harbor, Mich. , improvement of i, 383 ; i v, 2804 

Perdido River, Fla. and Ala., constrnctiou of bridge across, near Holman Ferrj^. 1, 474 

Petalnma Creek, Cal,, improvement of i, 438 ; v, 3308 

Petit Jean River, Ark., improvement of i, 282 ; ill, 2015 

Petoskey Harbor, Mich., improvement of i, 388 ; i v, 2818 

Plialia. Bogue, La. : 

Examination of 1,260; in, 1784 

Improvement of i, 245 ; in, 1742 

Phalia, Bo^ue, Miss., examination of i, 280; iii, 1988 

Philadelphia, Pa. : 

Bridge across Delaware River, construction of i, 474 

Bridge across Frankford Creek, reconstruction of, by city i, 477 

Defense of 1,5,6,8,12,507 

Improvement of Frankford Creek i, 131 ; ii, 1075 

Improvement of harbor at i, 124 ; ii, 1032 

PhilHssi Island, Ohio River, removal of wrecks at 1, 322 ; in, 2384 

Piankatank River, Va., survey of bar at northwest entrance of Milford Haven 

from 1,167; ii, 1267 

Piers built by the United States, occupancy or injury of i, 21, 483 ; vii, 4077 

Pigeon bayous. La., improvement of i, 249 ; in, 1754 

Pine River, Mich., survey of, at St. Clair City i, 397 

Pittsburg, Pa. : 

Bridge across Monongahela River at, conistrnction of (Glen wood Highway 

Bridge Company) 1 i, 474 

Bridge across Monongahela River at South Tenth street, reconstruction of. 1, 477 
Bridge across Monongahela River between Homestead and, construction 

of 1,473 

Davis Island Dam, Ohio River near, operating and care of i, 320; iii,2359 

Harbor lines at, establishment of 1, 21, 471 ; in, 2420 

Herr Island Dam, Allegheny River near, construction of i, 326 ; in, 2410 

Plaqueinine, Bayou, La. : 

Improvement of i»249; in, 1754 

Prevention of caving at mouth of i, 249; in, 1757 

Platforms, gun and mortar i. 5, 12 

Plattsbnrg Harbor, N. Y., improvement of i, 426 ; v, 3235 

Plymouth Harbor, Mass. : 

Examination of 1,54,645 

Improvement of i, 51, 635 

Pocomoke River, Md. : 

Examination for cftnal from Indian River, Del i, 151 ; n, 1 154 

Survey for connecting Sinepuxent Bay with, above Snow Hill i, 151 ; n, 1167 

Survey of, between Snow Hill and Shad Landing i, 151 ; ii, 1167 

Point Judith, R. I. : 

Improvement of harbor of refuge at i, 65, 686 

Removal of wreck off 1, 71 , 723 

Point Judith Pond, R. I., improvement of entrance to i; 66, 688 

Point of Rooks, Mass., examination of Manchester Harbor at and below. .. i, 53, 643 
Point San Pablo, San Francisco Bay, Cal., examination for removal of The 

Brothers (rocks) near i, 431 ; v, 3260 

Pollock Rip, Mass., removal of wrecks in and near. . i, 69, 70, 71, 705, 709, 719, 720, 726 
Pouchatoula River, La. : 

Examination of i,260; in, 1786 

Improvement of 1,246; in, 1744 

Porcupine Island, Me., conatrnction of breakwater from Mount Desert to. . i, 25, 544 
Port Bolivar, Galveston and Virginia Point Terminal Railroad Cowv^^w^^ 
bridge of V^"^ 
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Port Chester Harbor, N. Y. : 

Examination of i, 94, 865 

Improvement of i, 86, 818 

Port Clinton Harbor, Ohio, improvement of i, 404; v, 3081 

Port Deposit, Md., survey of Susquehanna Itiver from below Havre •de Grace to 

above i, 152; ii, 1 169 

Port Huron, Mich., improvement of Black River at i, 368 ; iv^ 2S3i 

Port Jefferson Harbor, N. Y., improvement of. 1,89,831 

P<Hrt Orford, Oreg., survey at i, 458; v, 3491 

Port Tobacco Elver, Md., examination of Chapel Point Harbor i, 166; ii, 1252 

Port Washington Harbor, Wis., improvement of i, 362 ; i v, 2634 

Portage Lake and Lake Superior snip canals, Mich. : 

Improvement of i, 349 ; iv, ^1 

Operating and care of i, 350; iv, 2562 

Portage Lake, Houghton County, Mich., vraterway from Keweenaw Bay to 
Lake Superior, via: 

Improvement of i, 3^9 ; i v, 2561 

Operating and care of i, 350; iv, 2562 

Portage Lake, Manistee County, Mich., improvement of harbor of reliige 

at .- 1,386; iv,2811 

Portage Kiver, Mich., waterway from Keweenaw Bay to Lake Superior, via: 

Improvement of i, 349; iv, 2561 

Operating and care of i, 360 ; i v, 2562 

Portland, Conn., construction of bridge across Connecticut ^iver between 

Middletown and i,480 

Portland, Me. : 

Bridge of city of, obstructing entrance to Back Cove 1,482 

Defense of 1,5,6,12,13,503 

Improvement of channel in Back Cove i, 33,566 

Improvement of harbor at 1,32,563 

Potomac River: 

Aqueduct Bridge across, at Washington, D. C, Topair of. i, 484; vii, 4085 

Chapel Point Harbor, Md., examination of ItI66; n,1252 

Eastern Branch of (Anacostia Biver), improvement of i» 159; ii,1217 

Great Falls, erection of fishways at i,489; vu,41U 

Great Falls, raising height of dam at 1^487; vii,4112 

Long Bridge at Washington i, 158; n,1212 

Washington, D. C, improvement at i, 157; ii,1203 

Powder Hole Harbor, Mass., removal of wreck in i, 70, 716 

Powow River, Mass., improvement of i, 41,602 

Pratt, Julia E. (schooner) , removal of wreck of i, 70, 715 

Presqu' He Harbor, Mich. , removal of wreck in i, 395 ; iv, 2840 

Pres(jue Isle Peninsula, Erie Harbor, Pa., preservation of i, 413; v, 3142 

Providence, R. I., reconstruction of bridge across Seekonk River by city of.. 1,478 
Providence River, R. I. : 

Improvement of 1,62,679 

Removal of Green Jacket Shoal i, 63, 682 

Provincetown Harbor, Mass., improvement of i, .52, 639 

Public buildings and grounds, District of Columbia, improvement and care 

of 1,491; VII, 4129 

Public works of the United States, occupancy or injury of 1, 21, 483 ; vii, 4677 

Puget Sound, Wash. : 

Defense of i,5 

Harbor lines at Seattle and Ballard, establishment of h^h ^'^i ^'* ^^ 

Improvement of, and tributaries i,456; v,3442 

Waterway between Hoods Canal and North Bay, examination for. i, 457 ; v, 3466 

Waterwav connecting lakes Union and Washington with, improvement of . i, 453 

Pultneyville Harbor, N. Y., improvement of ir^Id; v,3188 

Q. 

Quantico Creek, Ya., examination of. i, 166; ii, 1254 

Queen of the West (steamer), removal o f wreck of. i, 259 ; iii, 1782 

Queens County, N. Y. : 

Alteration of bridge of, across Newtown Creek, between Long laland City 

and Brooklyn 1.481 

Construction of temporary bridge across Newtown Creek, between Long 

Island City and Brooklyn, by 1,481 

Quillay ute Harbor and River, Wash. , examination of i, 457 ; v, 3452 
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Quincy Bay, 111. : 

Kxainination of i,293; iii, 2159 

Improvement of i,291; in, 2109 

Quinnipiao Biver, Conn., bridge obstructing, at New Haven i, 483 

R. 

Racine, Wis. : 

Improvement of harbor at - i, 364 ; iv, 2645 

Removal of wreck near i,367; iv,2681 

Rah way River, N. J. : 

Examination for locks at mouth of 1,121,1009 

Improvement of 1, 113, 980 

Ranishorn Creek, S. C. : 

Removal of wreck at mouth of 1, 207 ; ii, 1519 

Survey for waterway via i, 207 ; ii, 1521 

Ran cocas River, N. .1 . : 

Bridge acroHS Lumberton Branch at Hainesport, construction of i, 479 

Examination of i,132; ii, 1083 

Examination of Lumberton Branch of, to Lumberton i, 132 ; ii, 1086 

Improvement of , i, 129; u, 1066 

Rappahannock River, Va., improvement of i^ 163 ; ii, 1234 

Raritan Bay, N. J. : 

Improvement of i, 106, 959 

Survey of, between South Amboy and Great Beds Light i, 121, 1014 

Raritan River, N. J., improvement of i, 114, 981 

Reconnaissances, explorations, and surveys in military departments i, 497 

Red Hook Channel, New York Harbor, N. Y., improvement of 1, 103, 943 

Red Lake River, Minn., examination of, between Thief River Falls and 

Red Lake i,301; m,2211 

Red River, La. and Ark. : 

Improvement of i,267; ni,1848 

Improvement of, above Fulton, Ark 1^268; iii, 1881 

Red River of the North, Minn, and N. Dak., improvement of i, 299; in, 2197 

Redwood Creek, Cal., improvement of i, 432; v, 3265 

Rices Point, Minn. : 

Construction of bridge across St. Louis River between Connors Point, Wis., 

and, (Dulnth and Superior Bridge Company) i, 475 

Construction of temporary street railroad bridge across St. Louis River 

between Connors Point, Wis., and i, 477 

Richmond, Fredericksburg and Potomac Railroad Company, bridge of i, 479 

Rikers Island, East River, N. Y., moditicatiou of harbor lines near 1, 21, 471, 1017 

Rivers and harbors : 

Continuous contracts i, 19 

Estimates for examinations, surveys, and contingencies of i, 468 

Estimates for improvement of i, 19,20 

Improvement of i, 19 

Riverside, Ark., examination of Cache River to 1, 286 ; Hi, 2037 

Roane County, Tenn., construction of bridge across Clinch River in i, 479 

Roanoke River, N. C, improvement of i,174; n, 1290 

Rock Hall Harbor, Md.,sur\'ey of i,15i; n, 1162 

Rock Island, 111., construction of bridge across Mississippi River between 

Davenport, Iowa, and i, 474 

Rock River, Dl., operating and care of canal around Lower Rapids of, at 

Milan i,375; iv,2770 

Rockaway (East) Inlet, N. Y., construction of bridge across Far Rockaway Bay 

between Shelter Island and Hicks Beach i, 479 

Rockland Harbor, Me. : 

Establishment of harbor lines at i, 21, 471, 595 

Improvement of ij ^» 555 

Rondout Harbor, N. Y., improvement of i, 97, 913 

Rouge River, Mich. : 

Bridge between Springwells and Ecorse townships, Wayne County, con- 
struction of .' 1, 480 

Construction of turning basin in I, 395 ; i V, 2840 

Improvement of i, 394 ; IV, 2839 

Rough River, Ky ., improvement of i, 338 ; in, 2481 

Rouse Point, Lake Champlain, N. Y., construction of break wat-er at. . i, 426; v, 3232 

Royal Arch (schooner), removal of wreck of I> 70, 719 

Royals River, Mo., examination of i> 38, 579 

Rum Point, N. J., examination of inside of Absecon Inlet to unite waters be- 
tween Brigantine Beach, Absecon Chaune], and i, 133 ; ii, 109< 

Rumsey, Ky., reconstruction of Lock No. 2, Green River, at i, 337; III, 2471 
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Sabine Lake, Tex., examination of, from mouths 6f Sabine and Necbcs river» 
to bead of Sabine Pasa i, 260; in, 1790 

Sabine Pass, Tex. : 

Examination of i. 260; in, 1790 

Improvement of harbor at i, 257 ; in, 1774 

Sabine Ki ver, Tex., improvement of i, 258 ; lii, 1778 

SackettH Harbor, N. Y., improvement of harbor at t I, 423 ; v, 3221 

Saco River, Me., improvement of. i, JU, 568 

Sacramento, Cal. : 

Bridge across Sacramento River at, constructiou of i, 479 

Examination of American River to prevent sand flowing into Sacramento 
River near i, 440; v,3335 

Sacramento River, Cal. : 

Bridge at Sacramento, constrnctiou of i, 479 

Examination ot American River tu prevent sand flowing into, near Sacra- 
mento 1,440; v,S:«5 

Examination of, from Steamboat Channel to the mouth i, 411 

Examination of Steamboat Channel i, 441 

Improvement of i, 437 ; v, 3299 

Improvement of, and tributaries (by Calilornia Debris Commis- 
sion) 1,470; vii,4(M9 

Saginaw, Mich., alteration of bridge across Saginaw River at i, 480 

Saginaw River, Mich. : 

Bridge at Saginaw, alteration of r, 480 

Improvement of i, 390 ; i v, 2828 

St. Antlionys Falls, Minn., improvement of Mississippi River above, i, 294; in, 2174 

St. Augustine, Fla. : 

Construction of bridge across Matanzas River at i, 479 

Improvement of harbor at i, 212 ; n, 1539 

St. Augustine Bridge Company, bridge of i, 479 

St. Clair City, Mich., survey of Pine River at i,397 

St. Clair Flat« Canal, Mich. : 

Improvement of i, 401 ; iv. 3063 

Operjiting and care of i, 401 ; i v, 3061 

St. Clair, Lake, Mich., establishment of harbor lines between Grossepoint and 
Milk River i, 21, 472; iv,30e9 

St. Croix River, Me., improvement of i, 22, 537 

St. Croix River, Wis. and Minn. : 

Improvement of i, 297; m,219l 

Survey for reservoirs at sources of in, 2206 

St. Francis River, Mo. and Ark. : 

Bridge below Konnett, Mo., alteration of i, 481 

Examination of, from the Sunk Lauds to Greenville, Mo i, 286 ; in, 2040 

Improvement of, in Arkansas i, 285 ; in, 2031 

Improvement of, in Missouri i,286; in, 2035 

St. Johns River, Fla. : 

Bridge at Palatka, reconstruct ion of i, 477 

Examination of, at Orauge Mills Flats, near Palatka, and to and above 

Sanford i,221; n, 1560 

Improvement of, from .Jacksonville to the ocean i, 208 ; il, 1529 

Improvement of upper river i, 210 ; n, 1534 

Improvement of Volusia Bar i, 211; n, 1536 

Survey of, from Jacksonville to the ocean i, 222 ; ii, 1586 

St. Jones River, Del. See Murderkill River. 

St. Joseph Harbor, Mich., improvement of i, 377 ; iv, 2782 

St. Joseph River, Mich. : 

Improvement of, between St. Joseph Harbor and Berrien Springs, i, 378; iv, 2786 
Improvement of St. Joseph Harbor i, 377 ; iv, 2782 

St. Lawrence Railway Company, bridge of 1, 476 

St. Lawrence River, N. Y. : 

Bridge at Morristown, construction of 1, 476 

Improvement of sboals between Sister Islands and Crossover Light, i, 424 ; v, 3227 
Reexamination of i, 495; vu,4249 

St. Louis Bay, Minn, and Wis. : 

Examination of harbors of Superior and Duluth i, 352 ; iv, 2579 

Improvement of Dnluth Harbor i, 345 ; i v, 2533 

Improvement of harbor at I, 346; iv,^549 

Modification of harbor lines in i,21, 472; iv,2588 

St. Louis Harbor, Mo., improvement of i, 289 ; ui, 2091 
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St. Louis River, Minn, and Wis. : 

Bridge between Cunnors Point and Rices Point, constrnotion of, (Dnlnth 

and Superior Bridge Company) i,475 

Bridge (temporary) between Connors Point and Rices Point, conHtruction 

of, (street railroad bridge) i, 477 

Establishment of harbor lines above Grassy Point to Spirit 

Lake i,21,472; iv,2588 

Examination of Duluth Harbor i,352; iv,2579 

Improvement of Duluth Harbor i,345; iv,2533 

St. Lucia Inlet and River, Fla., examination of i, 221 ; ii, 1564 

St. Marys Falls Canal, Mich. : 

Operating and care of i, 398; iv,2867 

Water levels at Sault Ste. Marie i,497; vu, 4162,4251 

St. Marys River, Mich. : 

Improvement of, at the Falls i,399; iv,2888 

Improvement of Hay Lake Channel i,400; iv,3048 

Operating and care of St. Marys Falls Canal i, 398 ; iv, 2867 

Resnrvey of, from Whitefish Bay to Detour Light-House i, 494 ; vii, 4160 

Water levels 1,497; vii, 4162, 4251 

St. Paul, Minn., gauging Mississippi River at or near i, 299 ; in, 2202 

St. Paul (Soutu), Minn., construction of bridge across Mississippi ^iver at. . .. i, 474 

Sakonnet JPoint, R. I., examination of i, 72, 749 

Sakonnet River, R. 1. : 

Examination of Sakonnet Point 1,72,749 

Examination of stone bridge over 1,71,729 

Salem Harbor, Mass. : 

Improvement of 1,45,613 

Survey of i, 54, 651 

Salem River, N. J. : 

Examination of, from Salem City to the mouth i, 133 ; ii, 1091 

Improvement of i, 130; ii, 1071 

Salkahatchie River, S. C, improvement of i, 197 ; ii, 1440 

San Diego Harbor, Cal. : 

Defense of i,5 

Improvement of i, 434 ; v, 3273 

San Francisco Bay, Cal. : 

Anita Rock, examination for removal of i, 431 ; v, 3259 

Arch Rock, examination for removal of i, 430 ; v, 3253 

Blossom Rock, examination for removal of i, 430 ; v, 3256 

Brothers, The (rocks), examination for removal of i, 431 ; v, 3260 

Fifteen Foot Rock, examination for removal of i, 431 ; v, 3260 

Invincible Rock, examination for removal of i, 431 ; v, 3260 

Oakland Harbor, improvement of , 1, 429 ; v, 3247 

Shag Rock, examination for removal of i, 431 ; v, 3258 

Two Mission Rocks, examination for removal of i, 431 ; v, 3257 

Whiting Rock, examination for removal of i, 431 ; v, 3260 

San Francisco Harbor. Cal. : 

Anita Rock, examination for removal of i, 431 ; v, 3259 

Arch Rock, examination for removal of i, 430 ; v, 32.53 

Blossom Rock, examination for removal of i, 430 ; v, 3256 

Brothers, The (rocks), examination for removal of i, 431 ; v, 3260 

Defense of 1, 5, 6, 11, 12,515 

Fifteen Foot Rock, examination for removal of it ^31 ; v, 3260 

Invincible Rock, examination for removal of i, 431 ; v, 3260 

Mile Rocks, examination for removal of 1, 430 ; v, 3252 

Noonday Rocks, examination for removal of i, 430 ; v, 3254 

Shaff Rook, examination for removal of if 431 ; v, 3258 

Sunken Rocks off Fort Point, examination for removal of i, 430; v, 3251 

Two Mission Rocks, examination fur removal of i, 431 ; v, 3257 

Whiting Rock, examination for removal of i» '^31 ; v, 3260 

San Joaquin River, Cal. : 

Bridge across Mormon Channel at Stockton, construction of i, 476 

Bridge across, reconstruction of i, 478 

Examination of, above mouth of Stanislaus River i, 441 

Improvementof i, 436; v, 3291 

Improvement of, and tributaries (by California D(^bris Commis- 
sion) 1,470; VII, 4049 

Survey of Old River Branch 1,441; v,3338 

San Luis Obispo Harbor, Cal., improvement of 1, 432 ; v, 3265 

San Pablo, Point, San Francisco Bay, Cal., examination for removal of The 
Brothers (rocks) near i,431; v,3260 
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San Rafael Creek, Cal., examination of h^'^9 v%3281 

Sand Beaoh. Lake Huron, Mich. : 

Improvement of harbor of refuge at i, 391 ; iv% 2831 

Water levels i,497; vii, 4162, 4251 

Sandusky Harbor, Ohio, improvement of i, 405 ; v, 90S3 

Sandusky River, Ohio, improvement of ^ 1^406; v,3091 

Sandy Bay, Cape Ann, Mass., improvement of harbor of refuge at i, 42, 606 

Sandy Hook, N. J., sea wall and embankment at i, 14 

Sanford, Fla., examination of St. Johns River to and above i, 221 ; ii, 1560 

Santee River, S. C, improvement of 1, 195; ii, 1408 

Sara, Bayou, La., examination of harbor at i, 261 ; iii, 17A5 

Sarasota Bay, Fla., improvement of 1, 217 ; ii, 1553 

Sasanoa River, Me., survey of i, 39, 592 

Saugatnck Harbor, Mich.: 

Examination of Kalamazoo River from the mouth to Kalamazoo, i, 380; iv, 2841 

Improvement of i, 379; iv, 2790 

Survey of Kalamazoo Ri ver from Lake Michigan to 1,397 

Saugatnck River, Conn., improvement of 1,82,800 

Saugerties Harbor, N. Y., improvement of i, 96^ 910 

Sault Ste. Marie, ^{ich., water levels at i, 497 ; vii, 4162, 4251 

Savannah Harbor, Ga. : 

Defense of 1,5,6,11 

Improvement of i, 1^ ; u, 1449 

Improvement of waterway between Fernandina, Fla., and i, 206; ii, 1515 

Removal of wrecks in i, 207 ; ii, 1519 

Survey for channel between Beaufort, S. C. , and i, 207 ; ii, 1581 

Survey of, between Spirit Island and Charlest-ou and Savannah Railroad 

crossing i, 207 ; ii, 1530 

Survey o^ for protection of anchorage in Tybee Roads i, 200 ; ii, 1459 

Savannah River, Ga. : 

Improvement of, above Augusta i, 201 ; n, 1470 

Improvement of, between Augusta and Savannah i, 200 ; ii, 1465 

Improvement of Savanuah Harbor i, 198; ii, 1449 

Improvement of waterway between Fernandina, Fla., and Savan- 
nah, Ga 1,206; 11,1515 

Removal of wrecks in Savannah Harbor i, 207 ; ii, 1519 

Survey for channel between Beaufort, S. C, and Savannah, via .. i, 207; ii, 1521 
Survey of, between Spirit Island and Charleston and Savannah Railroad 

crossing i»207; ii, 1520 

Survey of Savannah Harbor for protection of anchorage in Tybee 

Roads 1,200; ii,1459 

Say ville, N. Y., improveuieut of Browns Creek i, 92, 847 

Schuyler, Fort, N. Y., sea wall at ; i, 15 

Schuylkill River, Pa., improvement of i, 125; ii, 1057 

Soituate Harbor, Mass., improvement of i, 50, 632 

Scotts Creek, Va., construction of bridge across, in Norfolk County i, 477 

Scrantonj S. 8. (schooner), removal of wreck of i, 70, 713 

Scupperuong River, N. C., examination of 1, 191 ; ii, 1360 

Sea-coast defenses. See Fortifications. 

Sea walls i, 14 

Seaconnet Point, R. I. See Sakonnet Point. 
Seaconnet River, R. I. See Sakonnet River. 
Seaford Harbor, Del. See Nanticoke River. 
Seattle, Wash., establishment of harbor lines in Pnget Sound at., i, 21,473; v, 3543 

Sebewaing River, Mich., survey of i, 397 

Secretary Creek, Md. See Warwick River. 
Seekonk (Pawtucket) River, R. I.: 

Bridge at Providence, reconstruction of i, 478 

Improvement of i, 61, 676 

Removal of wreck in i, 702 

Shag Rock, San Francisco Harbor, Cal., examination for removal of., i, 431 ; v, 3258 

Shamokin (barge), removal of wreck of i, 69, IQd 

Shark River, N. J., examination of inlet at mouth of, forhjirbor of refiige. i, 121, 1013 

Sheboygan Harbor, Wis., improvement of 1, 361 ; iv, 2630 

Sheepshead Bay, N. Y., improvement of 1, 109, 968 

Shelter Island, N. Y., construction of bridge across Far Rockaway Bay 

between Hicks Beach and /. i. 479 

Shiawassee River, Mich., examination of, from Saginaw River to Bad 

River i,396; iv,2852 

iSiioaJ Harbor, N. J., improvemeut oi. -.•-.. - >- -.- i, 118, 991 
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Shoalwater Bay, Wash. See Willapa River and Harbor. 

Shovelful ShofUy Mass., removal of wreck on l, 70, 716 

Shrewsbury River, N. J., improvement of i, 119|993 

Silver Springs, Ocala and Gulf Railway Company, bridge of 1, 478 

Simpson, Clara E, (schooner), removal of wreck of 1, 9S, 860 

Sinepnxent Bay. Md., survey for connecting Poeomoke River with, above Snow 

Hill 1,151; n,1167 

Sioux City, Iowa : 

Examination of Nebraska side of Missouri River opposite 1, 304; in, 2240 

Improvement of Missouri River at and above i, 301 ; iii, 2213 

Removal of snags iu Missouri River above i, 303 ; in, 2238 

Sister Islands, St. Lawrence River, N. Y., improvement of shoals near, i, 424; v, 3227 

Sites for fortifications, acquisition of 1,13,504 

Siuslaw River, Oreff., improvement of mouth of 1, 445 ; v, 3372 

Skagit River, Wasn., improvement of 1,456; v,3442 

Smith, Josiah R, (schooner), removal of wreck of Ij 71, 725 

Smiths Creek, Va., removal of wreck in month of i, 176 ; ii, 1295 

Smyrna River, Del., improvement of i, 136; n, 1115 

Snake River, Wash, and Idaho : 

Improvement of, between Huntington Bridge and Seven Devils mining 

district i,448; v,3888 

Improvement of, up to Asotin, Wash i>448; v,3391 

Snohomish River, Wash. : 

Impro vemen t of i, 456 ; v, 3442 

Improvement of Everett Harbor i,454; v,3480 

Snoqualmie River, Wash., improvement of i, 456 ; v, 3442 

Snow Hill, Md., snirvey for connecting Poeomoke River with Sinepnxent Bay 

above i, 151 ; u, 1167 

Sounds of North Carolina, survey of waterways connecting Dismal Swamp 

Canal, Va., with 1,177; 11,1296 

South Chicago, 111., construction of bridge across Calumet River at 1, 473 

South Creek, N. C, examination of, from mouth to head of navigation . i, 191 ; li, 1366 

South Haven Harbor, Mich., improvement «»f i, 379 ; iv, 2787 

South Milwaukee, Wis., survey of harbor at i, 364 ; iv, 2641 

South Norwalk, Conn. : 

Bridge across Norwalk River, construction of ij 478 

Improvement of harbor at 1,83,804 

Survey of harbor at i, 95 

South Pass, Mississippi River, inspection of improvement of i, 21, 244; in, 1725 

South River, Mass. See Salem Harbor. 

South River, N. J., improvement of. i; 115, 984 

South St. Paul, Minn., construction of bridge across Mississippi River at i, 474 

South St. Paul Belt Railroad Company, bridge of i,474 

South Yallejo, Cal., examination of Napa River between North Vallejo 

and 1,436; v,3285 

Southern Branch, Elizabeth River, Va. See Norfolk Harbor. 

Sow and Pigs Beef Buoy, Vineyard Sound, Mass., removal of wreck near i, 71, 722 

Splitting Knife, Plymouth Harbor, Mass. See Plymouth Harbor. 

Sprague, Marion F. (schooner), removal of wreck of ii, 1079 

SpttngweHs Township, Wayne County, Mich., construction of bridge across 

Rouge River by 1,480 

Spuyten Duyvil Creek, N. Y., improvement of 1,98,917 

Squan Inlet, N. J. See Manasquan Inlet. 
Squan River, N. J. Ste Manasquan River. 
Stage Harbor, Mass. See Chatham Harbor. 

Stamford Harbor, Conn., improvement of i, 84, 811 

Star of the ii'a«t '(schooner), removal of wreck of i,710 

Staten Island, N. Y., improvement of channel between New Jersey and . . . i, 110, 970 

Steamboat Channel (slough), Cal., examination of i, 441 

Steele Bayou, Miss., improvement of 1,276: in, 1948 

StiUaguamish River, Wash., improvement of 1, 456 ; v, 3442 

Stockton, Cal., construction of bridge across Mormon Channel (slough) by 

city of 1,476 

Stone ( Biff) Lake, Minn., examination for reservoirs at i, 300 ; n, 2208 

Stone bridge over Sakonnet River, R. I. , examination of i, 71, 729 

Stonington, Conn. : 

Improvement of harbor of refuge at i, 68^698 

Survey of harbor at i, 73 

]^tructures built by the United States, occupancy or ii^ury of i, 21^483 ^vn^407'^ 
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Sturgeon Bay nticl Lake Michigan Ship Canal, Wis. : 

Construction of harbor of refuge at eastern entrance of 1, 358 ; n% 2814 

Improvement of i, 357 ; iv, 2606 

Operatiu^aud care of 1,358; iv, 2612 

Submarine mines .-. i,5,6 

Suisun Creek, Cal., examination of i, 435; v,3283 

Sullivan Island, Charleston Harbor, S. C, improvement of i, 196 ; ii, 1421 

Sulphur River, Ark., construction of bridge across i, 474 

Sumpawauus lulet, N. Y., improvement of 1, 107, 965 

Sunken Meadow, East River, N. Y., removal of wrecks off i, 120, 998 

Sunken Rocks off Fort Point, San Francisco Harbor, Cal., examination for 

removal of i,430; v,3251 

Superior, Wis. : 

Bridge across St. Louis River between Connors Point and Rices Point, cx>n- 

struction of, (Duluth and Superior Bridge Company) i, 475 

Bridge (temporary) across St. Louis River between Connors Point and 

Rices Poin t, construction of, (street railroad bridge) i, 477 

Examination of harbor at i, 352; iv,5S79 

Improvement of harbor at Superior Bay and St. Louis Bay i, 346; iv, 2549 

Surveyof AllouezBay i,352; iv,2584 

Superior Bay, Miun. and Wis. : 

Examination of harbors of Superior and Duluth i, 352 ; iv, 2579 

Improvement of Duluth Harbor 1,345; iv,2533 

Improvement of harbor at i, 346; iv, 2549 

Superior, Lake : 

^e also Northern and Northwestern Lakes. 

Examination of mouth of Iron River, Wis j... i, 352; v,2580 

Improvement of waterway to Keweenaw Bay i, 349; iv,2561 

Operating and care of waterway to Keweenaw Bay i, 350 ; I v, 2562 

Survey for canal between Mississippi River and , i, 353 ; iv, 2587 

Water levels i,497; vii,425l 

Supervision of New York Harbor, N. Y 1,468; v,3609 

Surveys, examinations, and contingencies of rivers and harbors, estimates for. i, 468 
Surveys, reconnaissances, and explorations in military depart- 
ments 1,497; VII, 4253, 4254, 4256 

Susquehanna River, Md. and Pa. : 

Examination of, between Nanticoke and Pittston, Pa 1, 133 ; ii, 1100 

Improvement of, above and below Havre de Grace, Md i, 141 ; ii, 1125 

Survey of, from below Havre de Grace to above Port Deposit, Md. i, 152; ii, 1169 

Suwanee River, Fla., improvement of 1,220; ii, 1558 

Swansboro, N. C, improvement of waterway between New River and. i, 184; ii, 1327 

Swash Channel, Charleston Harbor, S. C, removal of wreck in i, 198; ii, 1447 

Swinomish Slough, Wash., improvement of i, 455 ; v, 3435 

Synepuxent Bay, Md. See Sinepnxeut Bay. 

T. 

Tallahatchee River, Miss. , improvement of 1, 276 ; m, 1945 

Tampa, Fla., reconstruction of bridge across Hillsboro River by city of i,479 

Tampa Bay, Fla. : 

Examination of, from Port Tampa to the mouth 1, 221 ; ii, 1570 

Removal of wreck in Passage Key Chaimel ' i, 221 ; ii, 1560 

Tar River, N. C. : 

Bridges obstructing, at and above Tarboro 1, 483 

Examination ofL from Washington to Greenville 1, 191 ; ii, 1365 

Improvement of i, 179 ; ii, 1312 

Tarboro, N. C, bridges obstructing Tar River at and above i, 483 

Tarentnm, Pa. : 

Survey for lock and dam in Allegheny River at - i, 328 

Survey for lock and dam in Allegheny River between Herr Island Dam and. i, 328 

Tarpaulin Cove, Naushon Island, Mass. : 

Removal of wreck in harbor at i, 70, 714 

Survey of i, 73 

Taunton River, Mass., improvement of i, 60, 674 

Taylorsville, Ohio, alteration of bridge across Muskingum River at 1,321,482 

Tchefuncte River, La. : 

Examination of i,260; in, 1784 

Improvement of 1,245; in, 1742 

Tcliula Lake, Miss., improvement of i, 275 ; ill, 1942 

Teche, Bayou, La. : 

Examination of, from St. Martinville to Port Barre 1, 260 ; iii, 1788 

Improvement of i, 252 ; in, 1763 
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Tennessee Central Railroad Company, bridge of i, 479 

Tennessee River: 

Improvement of i, 310; in, 2277, 2283 

Improvement of, above Chattanooga, Tonn i, 310 ; ill, 2283 

Improvement of, below Chattanooga, Tenn i, 311 ; iii, 2284 

Improvement of, between Chattanooga, Tenn., and Decatur, Ala. i, 312; iii, 2287 

Improvement of, between Decatur and Florence, Ala i, 312 ; ill, 2291 

Improvement of, between Florence and foot of Bee Tree Shoals, 

Ala 1,312; in, 2292 

Improvement of, between foot of "Bee Tree Shoals, Ala., and Padncah, 

Ky 1,313; iii,2297 

Livingston Point, Ky., improvement of, at 1, 313 ; in, 2299 

Operating and care of Muscle Shoals Canal, Ala i, 313 ; in, 2305 

Tensas River, La., improvement of i, 273 ; in, 1923 

Terrebonne, Bayou, La., improvement of i, 249 ; in, 1753 

Cexarkana and Fort Smith Railway Company, bridge of 1, 475 

Texarkana and Shrevoport Railroad Company, bridge of i, 474 

Thames River, Conn., improvement of i, 74, 760 

The Brothers (rocks), San Francisco Bay, Cal., examination for removal 

of.... 1,431; v,3260 

Thomtu, John (sloop), removal of wreck of i, 150 ; n, 1147 

Three Mile Rapids, Columbia River, improvement of. i, 464 ; v, 3589 

Thunder Bay ft arbor, Mich. , improvement of i, 389 ; i v, 2826 

Thunder' Bay Island Light Station, Lake Huron, removal of wreck 

near i,395; iv,2841 

Thunder Bay River, Mich., improvement of i, 389 ; i v, 2826 

rickfaw River and tributaries, La. : 

Examination of i,260; in, 1786 

Improvement of i, 246 ; in, 1744 

Ticonderoga River, N. Y., improvement of i, 428 ; v, 3240 

nUamook Bay an«l Bar, Oreg. , improvement of i, 447 ; v, 3382 

niton, Briton if. (schooner), removal of wreck of i, 176 ; n, 1295 

rionesta River (Creek), Pa., examination of i, 327 ; in, 2417 

rittabawassee River, Mich., examination of, from Saginaw to head of naviga- 
tion 1,396; iv,2848 

Toledo, Ohio: ' 

Con8tru(;tion of bridge across Manmee River by city of i, 478 

Improvement of harbor of i, 403 ; v, 3074 

Tombigbee River, Ala. and Miss., improvement of: 

Columbus to Fulton, Miss 1,238; n, 1697 

Demopolis, Ala., below i, 237 ; ii, 1694 

Demopolis, Ala., to Columbus, Miss i, 238 ; ii, 1695 

Fulton to Walkera Bridge, Miss 1,239; n, 1698 

Tonawanda Harbor, N. Y., improvement of i, 4 15 ; v, 3162 

Tongue River, Mont., examination of, along eastern edge of Fort Keogh Mili- 
tary Reservation i, 304 ; in, 2243 

Tonnage map of United States and Territories * i, 497 

Tradewater River, Ky., improvement of i, 336 ; in, 2470 

Trent River, N. C, improvement of i, 180; ii, 1316 

Trinity River, Tex., improvement of i, 2(54 ; in, 1813 

Tnaliton River, Oreg., examination of, to Hillsboro and to head of naviga- 
tion 1,467; v,3598 

Tug Fork, Big Sandy River, W. Va. and Ky., improvement of i, 341 ; in, 2505 

Tukey's bridge, obstruction to entrance to Back Cove, Portland Harbor, Me., 

by 1,482 

Tnrners Cut, N.C., examination of i, 191; n, 1357 

Tnscaloosa, Ala., bridge obstructing Warrior River between Northport and. . . i, 483 
Tuscaloosa County, Ala., bridge of, obstructing Warrior River between Tus- 
caloosa and Northport i, 483 

Two Mission Rocks, San Francisco Harbor, Cal., examination for removal 

of 1,431; V, 32.57 

Two Rivers Harbor, Wis., improvement of i, 360 ; i v, 2623 

Tybee Roads, Savannah Harbor, Ga. See Savannah Harbor. 

U. 

Umpqna River, Oreg. : 

Examination of, from Scottsbni^ to Elkton Rapids i, 456 ; v, .344 8 

Improvement of i, 444 ; ^^ 336'J 

Union, Lake, Wash., improvement of waterway between Puget Sound and 
Lake Washington via 1,453; v,3422 

ENO 95 3 
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United States and Territories, tonnage map of i,497 

United Stati38 Engineer School 1,18)583 

Uuitod States nayy-yard, Norfolk, Va., improvement of approach to harbor 

Jit 1,169; 11,1279 

United States structures, occupancy or injury of if 21, 483 ; vu, 4077 

Urbana Creek, Va., improvement of 1, 1&; ii,1239 

Use of stnictures built by the United States 1,21,483; vii,4077 

V. 

Vallej >, Cal., examination of Napa River between North and Sonth. . . i, 436; Y,32S5 

Van Buren, Ark., construction of bridge across Arkansas Kiver near i,475 

Vermilion, Bayou, La., improvement of channel, bay, and passes of. i, ^3; ui,1766 

Vormilliou Harbor, Ohio, improvement of 1, 407 ; v, 9096 

Vicksburg Harbor, Miss., improvement of i, 274 ; iii, 19S3 

Vineyard Haven Harbor, Mass., improvement of i, 57,664 

Vineyard Sound, Mass., removal of wrecks in i, 69, 70, 71, 701, 708, 712, 718, 722, 725 

Virginia Point, Tex. : 

Bridge between Galveston Island and, construction of, (La Porte, Houston 
and Northern Railroad Company) i,475 

Bridge between Galveston Island and, construction of, (Port Bolivar, Gal- 
veston and Virginia Point Terminal Railroad Company) i,478 

Volusia Bar, St. Johns River, Fla., improvement of i, 211 ; n, 1536 

W. 

Wabash River, Ind. and 111. : 

Improvement of 1, 330 ; in, 2441 

Improvement of, above Vincennes, Ind i,331; ni,2444 

Improvement of, below Vincennes, Ind i»331; ni,2443 

Waccamaw River, N. C. and S. C, improvement of 1, 192 ; n, 1391 

Waddington Harbor, N. Y., examination of i, 429 ; v, 3242 

Wadsworth, Fort, N. Y., acquisition of site for fortifications at i, 14, 504 

JVales, Millie (steamer), removal of wreck of 1, 221 ; ii, 1560 

Wallaces Landing, Ark., examination of Bceuf River above i, 279; ni, 1969 

Wappinger Creek, N. Y., improvement of i,9S,916 

Wappoo Cut, S. C, improvement of . . i>197; ii,1434 

War maps i,498 

Ware River, Va., examination of i, 167; ii, 1263 

Wareham Harbor, Mass., improvement of 1,58,667 

Warrior River, Ala. : 

Bridge obstructing, between Tuscaloosa and Northport *. . i, 483 

Improvement of, below Tuscaloosa i»287; 11,1692 

Improvement of, l)etween Tuscaloosa and Daniels Creek i, 236; ii, 1691 

Warwick River, Md., improvement of i» 1^; u, 1184 

Washington, D. C. : 

Anacostia River, improvement of i, 159; 11,1217 

• Aqueduct Bridge across Potomac River at, repair of i, 484 ; vn, 4065 

Defense of if 5, 6,9 

Government Printing Office, construction and repair of buildings 

of 1,491; VII, 4133 

Long Bridge across Potomac River 1, 158; ii,1212 

Potomac River at, improvement of i, 157; ii, 1208 

Public buildings and grounds, and Washington Monument i, 491 ; vii, 4129 

Washington Aqueduct, improvement of Dalecarlia receiving reser- 
voir 1,489; vn,4121 

, Washington Aqueduct, increasing water supply of city of i, 487 ; vir, 4111 

Washington Aqueduct, maintenance and repair of i, 485 ; vii, 4101 

W^ashington Aqueduct, raising height of Great Falls Dam i, 487; vii, 4112 

Washington Aqueduct, testing and completing tunnel conduit. . i, 488; vii,4113 

Washington Monument, care and maintenance of i, 491 ; vii, 4131 

Washington Aqueduct, District of Columbia: 

Increasing water supply of Washington, D. C i, 487; Vll, 4111 

. Improvement of Dalecarlia receiving reservoir i, 489 ; Vll, 4121 

f Maintenance and repair of 1, 486; vii, 4101 

j / Raising height of dam at Great Falls, Potomac River i, 487 ; vii, 4112 

Testing and completing tunnel conduit i, 488 ; vii, 4113 

Washington Bayou, Miss., improvement of i, 276; in, 1948 

W<ii9?]ington, Lake, Wash., impTOvemeut of waterway between Puget Sound 
and, via Lake Uniou , i,45S; v,8422 
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WasbiD^ton Monnlnent at Washington, D. C, care nnd maintenance 

of 1,491; vii;4131 

Wateree River, S. C, improvement of i, 195; ii, 1415 

Waterways : 

Beaufort, S. C, to Savannah, Ga., survey for channel from i, 207; ii, 1521 

V. Beaufort Harhor to month of North Kiver, N. C , examination of. . i, 192; ii, 1380 

Beaufort Harbor to New River, improvement of i, 183 ; ii, 1325 

Beaufort Harbor to Newborn, on Neuse River, N. C i, 182 ; ii, 1321 

Chesapeake and Delaware Canal, examination for route for i, 156 ; ii, 1195 

Chincoteague Bay, Va.,to Delaware Bay near Lewes, Del., improvement 

of - 1,139; 11,1123 

Dismal Swamp Canal, Va., to sounds of North Carolina, survey of. i, 177; ii, 1296 

Erie, Lake, to Ohio River, survey of canal routes between i, 22 

Franklin City to Cape Charles, Va., examination for i, 151 ; ii, 1158 

Hoods Canal to North Bay, Pnget Sound, Wash., examination for. i, 457; v, 3466 

niinois and Mississippi Canal,.lll., construction of i, 374 ; i v, 2726 

Illinois and Mississippi Canal, 111., operating and care of canal around 

Lower Rapids of Rock River at Milan i, 375 ; i v, 2770 

Keweenaw Bay to Lake Superior, imx>roYcmen t of i, 349 ; iv, 2561 

Keweenaw Bay to Lake Superior, operating and care of i, 350; iv, 2562 

Lake Drummond Canal, Va. See Dismal Swamp Canal. 

New River to Swansboro, N. C, improvement of i, 184 ; ii, 1327 

Norfolk Harbor, Va.. to Albermarle Sound, N. C, improvement of . i, 173; ii, 1286 

Ohio River to Lake Erie, survey of canal routes between i, 22 

Pocomoke River, Md., to Indinn River, Del., examination for canal, i, 151 ; ii, 1154 
Pocomoke River to Sinepiixent Bay above Snow Hill, Md. (between Chesa- 
peake and Delaware bays), survey for i, 151 ; ii, 1167 

Puget Sound to lakes Union and Washington, improvement of i, 453 ; v, 3422 

Savannah, Ga., to Fernandina, Fla., improvement of i, 206 ; ii, 1515 

Sturgeon Bay and Lake Michigan Ship Canal, Wis., construction of har- 
bor of refuge at eastern entrance i, 358 ; i v, 2614 

Sturgeon Bay and Lake Michigan Ship Canal, Wis., improvement 

of 1,357; IV, 2606 

Sturgeon Bay and Lake Michigan Ship Canal, Wis., operating and care 

of 1,358; IV, 2612 

Waukegan Harbor, 111., improvement of i, 365 ; iv, 2653 

Wayne County, Mich., construction of bridge across Rouge River, between 

Springwells and Ecorse townships in i, 480 

Weflfleet Harbor, Mass., improvement of 1,52,638 

We0t Branch, Newtown Creek, N. Y., examination of i, 121, 1006 

West Galveston Bay, Tox. : 

Bridge between Galveston Island and Virginia Point, construction of, (La 

Porte, Houston and Northern Railroad Company) i, 475 

Bridge between Galveston Island and Virginia Point, construction of, 
(PortBolivar, Galveston and Virginia Point Termiuu,! Railroad Company), i, 478 

Improvement of channel in i, 263 ; iii, 1809 

West Haven Harbor, Conn., examination of 1,93,853 

We0t River, Conn., examination of, from steam railroad crossing to main chan- 
nel in New Haven Harbor i, 93, 853 

Western Branch, Elizabeth River, Va., examination of i, 177 ; ii, 1300 

Westport Harbor, Conn., survey of i, 95 

Weymouth River, Mass., improvement of i, 49, 630 

White County, 111., construction of bridge across Little Wabash River at New 

Haven, by i, 477 

WhiU Foam (vessel), removal of wreck of i, 69, 704 

White Lake Harbor, Mich., improvement of i, 383 ; i\', 2802 

White River, Ark. : 

Examination of upper river i, 287 

Improvement of i, 283 ; iii, 2017 

White River, Ind., improvement of i, 332; iii, 2445 

.Whitefish River, Mich., examination of, for harbor at mouth in Little Bay 

deNoc * 1,368; iv,26a4 

Whitestone Branch of Long Island Railroad Company, bridge of i, 483 

Whiting Rock, San Francisco Bay, Cal., examination for removal of. . . i, 431 ; v, 3260 

WhiUm, Harry L, (schooner), removal of wreck of i, 70, 718 

Wickford Harbor, R. L, survey of 1,73,753 

W^ieomico River, Md., improvement of i, 147; u, 1140 

Wicomico (Great) River, Va., examination of, from Cedar Point to Indian 

Point 1,166; ii, 1256 

Wicomioo (Little) River, Va., examination of mouth of \,\SV-^\\,>!S^ 
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Willamette River, Oreg. : 

Improvement of, above Portland 1,465; v%^91 

Improvement of, below Portland i, 461 ; v, 3561 

Snrvey of, between Portland and Eugene i, 468 

Willapa River and Harbor, Wash., improvement of i, 451 ; v, 3399 

Willcts Point, N. Y. : 

Battalion of Engineers i» 18, 523 

Engineer Depot 1,18.527 

PoBtof 1,18,521 

United Stateis Engineer School i? 18, 523 

Wilmington, Del. : 

Examination of Christiana River above, to Newport i, 150 ; ii, 1147 

Improvement of harbor at i, 134 ; ii, 1110 

Wilmington, N. C. : 

Defense of i,5,6,10 

Improvement of Cape Fear River above i, 186 ; ii, 1333 

Improvement of Cape Fear River at and below i, 187 ; ii, 1335 

Removal of wreck in Cape Fear River below ii, 1.350 

Wilmington and Weldon Railroad Company, bridge of i, 477 

Wilmington Harbor, Cal. : 

Establishment of harbor lines i, 21, 473; v,3287 

Improvement of i, 433 ; v, 3268 

WilsoHy I), M, (steamer), removal of wreck of i, 3^ ; i v, 2^1 

Wilson Harbor, N.Y., improvement of i, 417; v,3168 

Wilsons Point Harbor, Conn., improvement of i, 83, 807 

W^inthrop Harbor, Mass., improvement of i, 46, 618 

Winyaw Bay, 8. C, improvement of i, 190; ii, 1349 

Wisconsin Central Railroad Company, bridge of i, 477 

Wisconsin River, Wis., bridge near Lone Rock, constmction of i, 478 

Witherelly O, I), (schooner) removal of wreck of . : i, 710 

Withlacoochee River, Fla. : 

Bridge at Dunnellon, construction of i, 478 

Examination of, from tlie mouth to head of navigation i, 222 ; ii. 1579 

Improvement of 1, 219; ii, 1556 

Wolf Kiver, Wis., construction of bridge across, at Gills Landing i, 477 

Woods Hole, Mass. : 

Improvement of harbor of refuge at i, 58, 666 

Removal of wreck at i, 69, 706 

Sur\'ey of 1,72,750 

Snrvey of Little Harbor 1,?2,750 

Woodsburg Channel, Hempstead Bay, N. Y., examination of i, 94. 879 

Worth, LaKe, Fla., construction of bridge across, at Palm Beach i, 479 

Wrecks, removal of i, 21 

Arkansas River 1 i, 286; iii, 2037 

Ashley River, 8. C i,li«; ii,1447 

Atlantic Ocean ii, 1079, 1356 

Bass River, Mass., near i^ 69, 70, 710 

Bearses Shoal, Mass i, 71, 720 

Brandy wino Creek, Del 1, 150 ; ii, 1146 

Browns Ledge, Mass i, 70, 701, 7!8 

Buzzards Bay, Mass 1,69,70,704,707,712,713 

Cambridge Harbor, Md i, 150; ii, 1147 

Cape Fear River, N. C ii, 1356 

Charleston Harbor, S.C i, 198; n,l447 

Chatham Beach, Mass., near , 1, 70, 709 

Chatham Roads, Muss 1,71.724 

Choptank River, Md i, 150 ; ii, 1147 

Common Flats, Chatham Roads, Mass i, 71, 724 

Cuttyhunk Beach, Mass i, 70, 712 

Cuttyhunk Island, Mass., near i, 69,71^ 

Delaware Bay i, 1.32; ir, 11)78 

East River, N. Y 1,120,998 

Eatons Neck light-house, Long Island Sound, off i, 93, 850 

Gay Head, Ma,s8 i,71,7K 

Grand Lake, La i,259; in. 1782 

Great Point Rip, Mass 1,70,712,715 

Hampton Roads, Va ii, 1295 

Huron, Lake i, 395; !V,2841 

Judith, Point, R. 1 ^ i, 71, 723 

Kill Pond Bar, Mass i, 70. 710 

Kill van KuU,N. Y.aud^.3 \,\30>998 
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Wrecks, removal of — Continued. 

Leipsic Kiver, Del 1,150; li, 1146 

Little Rock, Ark i,286; iu,2037 

Loug Island Sound 1,93,721,850 

Mauasquan Inlet, N.J 1,132; ii, 1078 

Manbasset Bay, N. Y 1,93,852 

Maurice River Cove, Delaware Bay, N.J i, 132^ ii, 1078 

Michigan, Lake 1,367; iv,2681. 

Misliaum Point, Mass., near i, 70, 713 

Mississippi River 1,287; in, 2043 

Mobile River, Ala 1,243; ii, 1712 

Monomoy, Mass., near 1,70,71,716,719,720,726 

Nantucket Harbor, Mass i, 70,715 

Nantucket Sound, Mass 1,69,70,71,704,710,712,724 

Naushon Island, Mass., near i, 69, 70, 71 J 714 

New Haven Harbor, Conn 1,93,851 

Newburyport Harbor, Mass 1, 53, 642 

Ohio River i,322; iii,238.l 

Parkers Kiver, Mass, near 1, 69, 704 

Passage Key Channel, Tampa Bay, Fla ^ 1, 221 ; il, 1560 

Pawtncket River, R.I i,702 

Philliftsi Island, Ohio River ^ i,322; ill, 2384 

Point Judith, R. I 1,71,723 

Pollock Rip, Mass 1,69,70,71,705,709,719,720,726 

Powder Hole Harbor, Mass 1,70,716 

Presqu' He Harbor,Mich i,395; iv,2840 

Iiacine,Wis i,367; iv,2681 

Ramshorn Creek, S. C i,207; ii, 1519 

Savannah Harbor, Ga i, 207 ; ii, 1519 

Shovelful Shoal, Mass 1,70,716 

Smiths Creek, Va., mouth of i, 176; ii, 1295 

Sunken Meadow, East Kiver, N.Y 1,120,998 

Tampa nay,Fla i,221; ii, 1560 

Tiirpaulin Cove Harbor, Mass 1, 70, 714 

Thunder Bay Island Light Station, Lake Huron i, 395 ; i v, 2841 

Vineyard Sound, Mass 1,69,70,71,701,708,712,718,722,725 

Woods Hole Harbor, Mass i, 69, 706 

Wrights River, S. C, survey for waterway via i, 207 ; ii, 1521 

Y. 

Yalobnsha River, Miss., examination of i, 279 ; in, 1979 

Yamhill River, Oreg. : 

Improvement of, up to McMinnville i, 465 ; v, 3591 

Survey of, for locks and dams up to McMinnville i, 467 ; v, 3602 

Yaquina Bay, Orog. : 

Examination of 1,456; v,34.50 

Improvement of i, 446 ; v, 3375 

Yazoo River, Miss. : 

Improvement of 1, 274 ; iii, 1929 

Improvement of mouth of i, 274 ; iii, 1933 

Yellow Banks, Wis., improvement of 1,296; iii,2183 

Yellowstone River, Mont, and N. Dak. : 

Constirnction of bridge across, at Gleudive, Mont i, 475 

Improvement of i, 304 ; in, 2240 

York River, Va., improvement of i, 164 ; ii, 1241 

Yonghioght^ny River, Pa., construction of bridge across, at McKeesport i, 479 

Youngs River, Oreg., improvement of i, 466; V, 3595 

Yuba River, Cal. : 

Improvement of i, 437 ; vn, 4049 

Improvement of, (by California D6bris Commission) i, 470 ; vn, 4049 

Yuma, Ariz. : 

Examination of Colorado River above i,436i 

Improvement of Colorado and Gila rivers at i, 435 ; v, 3278 



